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FOREWORD

The principal function of the Research Analysis Corporation Field Office,
urope (RACFOE) is to conduct studies of problems considered by the Com-
nding General, Seventh Army, to be most pertinent to increasing combat
re ess of the command. “Q
his repert was prepared as a part of RACFOE Research Project 3, YRe-
view and Evaluationof the Concept '}nd Procedures Pertaining to Prepositioned
Equipment in Seventh Army (U).” The objective of this-project is to study ‘
current organizational structure, procedures, and practices necessary to main-
tain equipment in a combat-ready posture, with a view to possible improve-
ment within the resources of United States Army, Europe.
This report is concerned with prepositioning prior to Operation BIG
LIFT and is based on the information then available. The procedural changes
made in preparation for BIG LIFT made it advisableN\o partition the study so
that the salient features of the two phases could be ti\ated separately. Ac-
cordingly this report deals with the situation up to BIG L and is therefore
largely historical. One of its chief values is considered to b inting up prob-
lems to be guarded against in future prepositioning. Performa during BIG
LIFT has been reported separately in an interim report (Februar 4), and ‘
all findings will be summarized in a final report. The results from the eva e
tion of BIG LIFT confirm the conclusions and recommendations of this report. \' r

. l 0
Joseph A. Bruner T
Director, RAC Field Office, Europe
Headquarters, Seventh Army
APO 46, US Forces

iii

CONFIDENTIAL



Previous page was blank, therefore not filmed.

CONTENTS

Foreword
Abstract

Summary
Problem —Facts —Discussion—Conclusions

Abbreviations

Introduction and Background

Origin of the Concept—Initial Implementation—Development of
Procedures —Problems, Symptoms, and Attempts at Solution

Implementation of the Prepositioning Concept

Initiation of the RAC FOE Study —Overall Objective—Approach—
Data Sources —Changes during Study

Analysis and Results

Pcrsonnel —Maintenance Procedures —Issue and Turn-In—Effect of
Bi-Weekly 10-min Exercise Periods on Operational Readiness —
Assurance of Rapid Response —Reliability—Utilization without
Preparatory Maintenance

Appendixes

. Extracts from Maintenance -Group SOP
. Computation of 90-Day Reliability
Derivation of MOS Productive Time
Extracts from Technical Bulletins
Extract from V Corps Comments
Extract from Seventh Army Comments

mmUOws

References

iii

viii

27

40

86
95
98
99
101
102

103



Figures

1.
2.
3.

4.

14,

16.
17,
18,
19,
20.
21,
22,
23.

24,

Tables
1,

Military Manning Requirements, Mechanics

Organization Chart, 8902d Civilian Labor Group

Sample of Labor Service Personnel Utilization and Status
Report, Form AE 471

Simplified Model of Current and Proposed Semiannual
Maintenance Cycle

Distribution of Deficient Vehicles by Exercise Period

Model of the Exercise Process

Characteristic Curve of a Maintenance Program

Relation between Reliability and Time since Last Repair
Relation between 90-Day Reliability and Amount of
Preparatory Maintenance

Mileage Distribution of Dropout Occurrence

Mileage Distribution of Occurrence of Disabling Deficiencies
Distribution by Type of Nondisabling Deficiency

Distribution by Type of Disabling Deficiency

Distribution of Third-Echelon Job Orders after LONG THRUST
Exercises

Distribution of Third~Echelon Maintenance Required after
15-25 Jul 63 AMG Road March

Distribution of Deficiencies Deadlining Wheeled Vehicles for
Second Echelon after 15-25 Jul 63 AMG Road March
Starting and Completion Dates of Q Inspections of Wheeled
Vehicles, 1963

Distribution of Second-Echelon Deficiencies Found on Preissue
Q Inspections for LONG THRUST VI

Types of Third-Echelon Replacement on 167 Vehicles —
Preissue Q Inspections —LONG THRUST VI
Initial-Replacement Experience, Individual LONG THRUST Units
and Average

Initial-Replacement Experience, Individual Active Units

and Average

Average Initial~-Replacement Experience, LONG THRUST vs
Active Units

Distribution by Type of All Third-Echelon Job Orders,
LONG THRUST Exercises and Typical Battle Groups
Relation between 90-Day Reliability and Extent of Preissue
Maintenance

Approximate Personnel Distribution of TD Maintenance
Groups, June 1963

Approximate Distribution of Powered Vehicles

2. In Iafantry Division TOE before BIG LIFT

3. In Armored Division TOE before BIG LIFT

4. In Combat and Combat-Support Units before BIG LIFT
LONG THRUST Units, Length of Stay in Theater
Approximate Distribution of Powered Vehicles in ROAD
Armored Division TOE, 31 Jul 63

Approximate Distribution of Powered Vehicles in ROAD
Infantry Division TOE after Conversion

Estimated Direct Workload on Powered Vehicles,

1 Aug 62-31 Jul 63

Impact of LONG THRUST Exercises on Workload at
Spinelli Barracks

vi

47
49

50
57
61
62
64
65
66
68
68
70
70
72
74
74
77
79
80
80
81
81
82

82

15
18
19
20
34
37
38
41

42



Original Estimate of Approximate Military Manning Required
for Various Levels of Maintenance after ROAD Conversion
Approximate Civilian Manning Required for Various Levels
of Maintenance after ROAD Conversion

Civilian lLabor Group Pay Rates

Cost and Gold Flow by Maintenance Level
Maintenance-Group Estimates of Man-Hours per Half Year
Required to Achieve Maximum Reliability

Distribution of 699 Deficiencies Discovered during

Exercise Periods

Vehicles in 15-25 Jul 63 AMG Road March

Vehicles Marched 15-25 Jul 63 as Percentage of
Prepositioned AMG Vehicles

AMG Vehicles Deadlined for Third Echelon during or after
Road March, 15-25 Jul 63, by Type and Maintenance Unit
Relation between AMG Vehicles Marched and Evacuations to
Third Echelon after Road March, 15-25 Jul 63

AMG Vehicles Deadlined for Second Echelon during or after
Road March, 15-25 Jul 63

AMG Vehicles Deadlined for Second or Third Echelon during
or after Road March, 15-25 Jul 63

IMG Wheeled Vehicles Sampled for Q Inspection in
Preparation for LONG THRUST VIII

Recorded Durations of Q Inspections on Prepositioned

IMG v .ed Vehicles

Maintcuance and Repairs Required on 62 Preissue Q
Inspections, IMG Wheeled Vehicles

vii

45
46
53
58

60
67

67
71
71
73
73
77
78

79



CONFIDENTIAL

ABSTRACT

Complete equipment for 2 divisions (ROCID and ROCAD) and 10 combat-support
units was prepositioned at 11 locations in or west of the Rhine valley in late 1961. It
was maintained by elements of the two CONUS-based divisions until the fall of 1962,
when custody was transferred to three TD maintenance groups. A small portion of the
equipment got into operation during Long Thrust exercises; most of the reliability eval-
uation had to be based on these operations.

Steps have been taken slowly by Sevefth Army to correct certain obvious deficien-
cies in the storage system, but others remaiy unresolved. T™ie vulnerability of the sites
to attack, particularly during “marry-up” of the division with its equipment, is a prob-
lem that may be solved only by early warning %nd the development of standing operating
procedures for dispersal in small staging argas. A major revision of the custodial
organization is necessaryatailored in the proper strength and skills to meet the im-
posed workload—defined as the minimum amoun) of maintenance per maintenance cycle
required to obtain a state of readiness and reliakility near that of the theater average
(revised as of 1 Apr 64). The use of a Civilian YLabor Group to replace the military
group is recommended for further study.

The lack of repair parts was a major deficigncy-most probably caused by non-
requisitiening. Two-thirds of the discovered deficienpies remained uncorrected for long
periods. (This condition haa been alleviated since BYG LIFT.) Without major replace-
ment assemblies, at least one-third of the vehicles can be expected to become inopera-

tive in 90 days. 5(/ \
It is congttléred good management to fund and operate prepositioning as a special
project. N

viii
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Problem

To evaluate the effectiveness of organization structure, procedures, and
practices established to maintain prepos:tioned equipment in a combat-ready
posture and to make recommendations for possible improvement within the
resources available to US Army, Europe (USAREUR).

Facts

The prepositioning of equipment, originated in 1961 by Commander in
Chief, Europe (USCINCEUR) and Joint Chiefs of Staff (JCS), was conceived as
a method for rapidly augmenting the force structure of the Seventh Army with
a minimum demand on transportation resources. The allowable period for de-
ployment of these additional forces from alert to designated combat location
in the theater was to be “no more than 14 days after the start of a war.”’
(However, that the airlift will take place only during a “period of tension” prior
to hostilities is more than a possibility.)

The decision was made in October 1961 that the entire tables of equip-
ment (TE) for the 2d Armd Div and the 4th Inf Div, plus 10 combat-support
units, were to be prepositioned in accordance with the concept.' In early 1963
it was decided that individual equipment (weapcns, gas masks, clothing, etc.)
would not be prepositioned but would be carried into the theater by the individual.?

Initially the custody and maintenance of this equipment was the responsi-
bility of Liaison and Maintenance (L&M) detachments from the divisions con-
cerned. In the summer of 1962 this mission was transferred to three table of
distribution (TD) maintenance groups, which still had custody as of Mar 1964.
The groups were manned by levy on Seventh Army active units. Maintenance
procedures were prescribed by Seventh Army.?

Equipment was stored in military installations in Mannheim, Karlsruhe,
Kaiserslautern, Germersheim, and Pirmasens in Germany, and at Cheneviéres
in France, with some minor repositioning of prepositioned equipment prior to
July 1963. Equipment for prepositioning came from various sources in the
theater and from continental United States (CONUS) and contained quantities of
Standard B vehicles and vehicles approaching technical-obsolescence action.'

Several staff studies were made of the implementation of the preposition-
ing concept by Seventh Army, Seventh Army Support Command, and Packaging
and Preservation (P&P) teams from CONUS prior to, or concurrently with, the
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inception of this study in February 1963.' The staff study prepared under the
direction of the G4 section of the Seventh Army Support Command in March
1963 revealed that (a) the equipment had been received in a very poor state of
repair, (b) critical tool shortages existed, (¢) facilities were for the most part
entirely inadequate, (d) most of the personnel were low in morale and in level
of skill, and (e) the maintenance procedure was viewed with a great deal of
skepticism.*!

A portion of the equipment of the Infantry Maintenance Group (IMG) was
put into operation for 6-month periods by LONG THRUST (LT) exercises, (air-
1ift from CONUS to Europe) rotating every 3 months, so that there were always
two LT battle groups in the theater equipped with prepositioned materiel. Be-
fore temporary discontinuance of LT exercises in mid-1963, some 1100 wheeled
vehicles had been operated. In the Armored Maintenance Group (AMG), 275
vehicles were taken for 100-mile road marches in small march units over a
period of about 6 months.

Discussion

Prepositioning Concept

The principle of prepositioning equipment for future use is not new. The
concept itself needs no de.ense, but prepositioning on such a large scale, par-
ticularly when the equipment is to be always ready for instant use, creates
many logistical problems beyond the experience of the Army as a whole. The
implementation of this concept has been a history of trial and error, with
changes in procedures following one another with comparative rapidity, and,
priorto BIG LIFT, apparently without precise knowledge of the efficacy of
previous changes.

The logistic system in Europe is geared to the support of those units now
in the theater. The introduction of two additional divisions at the outbreak of
hostilities, or even during a period of tension, will unquestionably strain this
system until the remainder of the division slices arrive and normal support is
established; this period is estimated by AR 220-10° to be about 90 days. During
this period the two divisions would be required to be more or less self-sustaining,
even though it is probable that the slice manpower could be deployed in 30 days.
Prepositioning an adequate amount of support materiel, the type and quantities
to be determined by study, would be necessary to allow the rapid response en-
visioned in the concept. Airlift of at least the forward support elements would
do much to ensure the early and continuing availability of the two divisions for
combat. It is considered that implementation would have the least deleterious
effect on the combat posture of the Seventh Army if prepositioning were funded
and operated as a special project, separate from Seventh Army but monitored
by it.

CONFIDENTIAL




CONFIDENTIAL

SUMMARY

Corrective Steps in Process

Most of the findiugs of the G4 staff study® have been corroborated by the
RAC Field Office, Europe-(RACFOE) study team. The Seventh Army is taking
steps to correct some of the deficiencies in facilities and is considering re-
organization of the maintenance groups [the Augmentation Readiness Group
(ARG) was activated 1 Apr 64 in place of the three original maintenance
groups| and the issuance of tools under a table of allowances (TA). A system
of fogging (introduction of a preservative into the engine), proposed by an
Army P&P team, has been introduced and plans are under way for the con-
struction of storage warehouses with controlled humidity. Facilities have been
improved since they were first inspected by RACFOE personnel. Not much has
been done with respect to hardstand and drainage, but shop space has increased,
and future cold-weather periods should not have so drastic an impact on main-
tenance activities as the winter of 1962-1963 had. Some improvements have
been funded, and with time and a continuous effort the situation should become
better.

Because of the corrections being introduced in these areas this study
emphasizes the status of equipment* and the interim size and composition of
the custodial force.* When and if controlled humidity is introduced, the custo-
dial force will again change composition as a matter of course.

Site Vulnerability

It can be considered certain that each site has been acquired as a target,
and, if hostilities were to commence without warning, the materiel could be
rendered ineffective either before arrival of the using unit (either CONUS-
based units, hastily mobilized allied units, or reinforced existing units) or at
the time of “marry-up” at the staging areas when these targets become more
lucrative. If there is a mobilization period or period of tension (an assumption
vital to the success of Operation BIG LIFT—deployment of the 2d Armd Div
in a super LT-type exercise) and marry-up is not interdicted, the vulnerabil-
ity of the site would not be a problem. If political overtones are neglected, the
G2 continuing “Estimate of the Situation” may well be the only instrument by
which the proper time for dispersal or other preventive action can be ascer-
tained early enough to be effective.

Organization

A major revision of the TDs is indicated. The current TDs are operational
in character and include Military Occupational Specialties (MOSs) that bear little

* According to Seventh 'Army Ordnance Officer comment, DA has approved upgrad-
ing of prepositioned equipment as follows: M35 for M34 2Y,-ton trucks, M113 for M59
armored personnel carrier (APC): M60 for M48 tanks; M151 for M38 Y-ton trucks.
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relation to the custodial mission.* The maintenance groups have been faced
with the problem of training personnel as warehousemen, drivers, clerks, and
mechanics. Provisional detachments were set up in AMG, but, before sufficient
data were procured on the reorganization, preparations for BIG LIFT were
started. However, the provisional detachments were formed within the existing
structure and consisted only of a rearrangement of the existing manpower. A
survey and analysis of the routine workload is required in order to arrive at

an accurate manning of the unit to include proper MOSs and strength. The TD
does not have a companion TA, and the prepositioned tools are now used.

Existing Data

The lack of records on equipment other than automotive led to the decision
to study only automotive equipment, under the hypothesis that combat effective-
ness, in terms of readiness and reliability, could be estimated from a study of
the mobility of the divisions. The questioned accuracy of second-echelon re-
pair records hampered the study of sustained availability (reliability) some-
what prior to BIG LIFT, but presumably complete and accurate records of
third-echelon repair were available. To obtain a standard for comparison the
records of three active battle groups were also studied and a “typical” per-
formance record established.

Utilization of Manpower

Because of misalignments in the TDs and the workload demand generated
by the procedures prescribed in the Seventh Army Letter of Instructions (LOY*®
governing maintenance, RACFOE estimated on the basis of available records
that the MOS utilization of personnel was low during the first year of operation
under the TDs.t By way of comparison, investigation of a civilian labor group
(CLG) utilizing German nationals showed a much better manpower utilization
at less cost and with only a modest increase in gold outflow. The nature of the
military organization is generally such that a typical unit in peacetime has a
planned utilization of manpower potential of about 80 percent which in war
becomes closer to 60 percent, not considering the additional workload generated
by enemy action. Tables have been compiled in the text to estimate manning
requirements of the maintenance groups for various levels of maintenance ef-
fort as a function of Utilization of Potential Indexes (UPI). Records of IMG
show that organizational maintenance effort in preparation for an LT exercise

*Based on a detailed survey made by the maintenance groups, a new TD was devel-
oped and has been implemented as a single agency, the ARG, on 1 Apr 64. The MOS
structure is such that few training problems should arise. (ARG comment.)

tApproximately 40 percent in IMG because of the additional workload gencrated by
LT exercises but lower in AMG and combat support maintenance group (CSMG). With
the increased workload under the new maintenance program manpower utilization should
approach the 60 to 80 percent norm.
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has been at the level of 8 to 9 man-hours per wheeled vehicle (calculated MOS
time available for these @ inspections: 17 to 20 man-hours per vehicle, in-
cluding its trailer). IGM considers their records to be grossly inaccurate and
that the actual man-hours were between 16 and 24 hr per wheeled vehicle. No
data exist relative to vehicle performance at a higher level of effort proposed
by the maintenance groups (49 man-hours on wheeled vehicles including the
preservation process—"7T7 man-hours on tracked vehicles every 6 months).
Preparation for BIG LIFT will presumably require a high level. AMG and
Crdnance maintenance records of BIG LIFT acquired later indicated a high
level of organizational maintenance at about 60 man-hours per vehicle.

&ll Levels

No evidence was acquired during this study concerning the contention'
that enlisted personnel have a level of skill generally below that specified in
the TD. In any event it is expected that rotation will eventually result in a
level of skill commensurate with the average theater level, and this problem
will resolve itself in time. According to a Seventh Army Ordnance officer a
study is under way to bring the authorized skills in line with the requirements.

Efficiency of the Maintenance Program

The necessity for maintenance preparatory to extended vperation as in
LT exercises demonstrates the inefficacy of the exercise program (biweekly
movement, one space forward and return) prescribed by LOI * to maintain
the equipment in a state of operational readiness. Note that the recommenda-
tion of the P& P team for preservation by fogging eliminates the exercise pro-
cedure. At the time BIG LIFT was approved the equipment in the AMG was
considered to be in such poor shape that considerable ordnance and organiza-
tional support was required for the period 8 July 1963 to D-Day, 22 October.
The augmentation to the AMG was reported by V Carps and AMG to be approxi-
mately 700 mechanics and drivers. The 57th Ord Gp reported 619,000 man-
hours spent in preparation of the vehicles for issue to the division, including
requisitioning, application of modification work orders (MWOs), and necessary
inspection and repair.

Lack of Repair Parts

One of the major problems in the maintenance groups has been the peren-
nial lack of repair parts. Although there have been some parts shortages,
possibly a little greater than those experienced by active units, the chief rea-
son why there were parts shortages prior to BIG LIFT, according to ARG,
was that the parts had not been properly requisitioned. In a spot check of 690
uncorrected deficiencies, about two-thirds had been delayed for indefinite
periods owing to the unavailability of parts. The number and type of major
components and repair parts available for preissue maintenance will govern
the length of time the vehicles can remain in operation and the availability for

5
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immediate issue. It is also possible that a revision of the Authorized Stockage
List/ Authorized Organizational Stockage List (ASL/AOSL) may be necessary
for prepositioned vehicles. Information from BIG LIFT will be pertinent to
this aspect.

Vehicle Performance

In the matter of major assembly replacements, even with the low level of
preparatory maintenance prior to an LT exercise, the prepositioned equipment
performed in 2 manner comparable to that of other active units in the theater.
In the first 90 days of operation, based on a usage rate of 500 miles/ month
for wheeled vehicles, 25 to 30 percent of the vehicles will have had their first
major assembly replacement,

The magnitude of the preparatory maintenance effort has a very important
effect on the sustained reliability of the equipment. For example, when about
700 vehicles from the AMG were road marched for 100 miles directly off the
park without any preparation the potential damage to the vehicles was expected
to be so great that the procedure was discontinued after 10 days. These marches
included fair-sized samples of each type of vehicle stored. Of the 145 tracked
vehicles marched 25 miles, 20 fell out and 13 were towed back to the park. Of
the 542 wheeled vehicles, 81 fell out and 29 had to be towed. For tracked ve-
hicles the power train (overheating) accounted for over half the deficiencies.
For wheeled vehicles, wheel cylinders and brakes caused the majority of fail-
ures. On 25 July, the last day of the march, the deadline report showed that
148 vehicles participating in the march were on third-echelon deadline. Witk
no preparatory maintenance approximately 21 percent of the vehicles devel-
oped major deficiencies within 100 miles.

A new high-level maintenance procedure was then introduced: semiannual
inspection and repair followed by a road test, and a technical inspection and
repair. This was intended to put the vehicles in ready condition that could be
checked by performance during BIG LIFT. The operational readiness of the
vehicles issued was actually higher than 98 percent, and the vehicles performed
quite satisfactorily on the whole during BIG LIFT.

There is some indication developed from preparation for LT VIII and
several road tests in AMG that while in storage for a period of no more than 6
months, about 6 to 9 percent of the vehicles developed major deficiencies
through nonoperation. This finding is not considered conclusive because of
the possibility of incomplete quarterly (Q) inspections in preparation for storage.

After 6 months’ operation, during which normal maintenance procedures
were followed, 22 percent of the returned LT vehicles required third-echelon
work prior to restorage. The cause of this condition could not be ascertained
since it could be ascribed to a number of different reasons.

Controlled Test

On LT exercises this study shows that prepositioned equipment performed
quite well in comparison with average theater equipment, but there is reason

6
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to believe that the vehicles studied were not selected at random but were in
better repair than the bulk of the prepositioned stock. A sanipling procedure
consisting of marching 100 randomly selected vehicles 200 miles was arranged
but was discarded in favor of data obtainable on BIG LIFT. From the data in
hand it was possible to estimate operational readiness, i.e., the probability of
starting a vehicle and driving it to a predesignated starting point, and this was
estimated to be about 91 to 94 percent. However, the estimation of reliability
(or availability) of the fleet in day-to-day operation over a period of time was
beset by too many extraneous factors to permit a firm conclusion. A fairly
extensive controlled test would have been recommended in any event. The
necessity for this recommendation was obviated by the advent of BIG LIFT.

Conclusions

Validity of Concept

1. The prepositioning concept is valid, but the implementation of this con-
cept to obtain rapid effectiveness for two divisions may require an allocation
of theater resources in such quantity as to affect the combat effectiveness of
forces in being.

Operation BIG LIFT confirmed this conclusion. However, the equipment condition
is constantly improving since BIG LIFT, and consideration is being given to ¢xtending
the staging time. This conclusion is therefore only applicable to the situation prior to
BIG LIFT.

Vulnerability

2. A timely intelligence estimate is necessary before the outbreak of
hostilities to give sufficient warning of enemy intention to take preventive
measures to protect the prepositioned materiel from enemy action.

The prepositioned equipment presents such a lucrative target that it is possible
the entire validity of the prepositioned concept may turn on the availability of early
warning.

3. Operational plans do not generally include alternative dispersal areas
and plans for movement to these aireas on receipt of suitable warning,

This is a matter for further study.

Division Slice and Materiel

4. Airlift of the remainder of the manpower included in selected elements
of the division slice and marry-up with equipment and supply stockage in the
same manner as planned for the line units would assure early and sustained
equipment availability. The early airlifted increments should be heavily
weighted in favor of drivers and maintenance personnel.
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5. A study of the type and quantity of prepositioned stock required for
the division slice is required.

This study should include an estimate of the magnitude of the tax on existing sup-
port acceptable for the period of buildup.

6. To obtain a higher reliability in operation for the 90-day criterion
outlined in AR 220-10°, a sufficient number of repair parts and major component
assemblies should also be prepositioned to avoid an excess drain on theater
reserves.

Organization

7. The current TDs are of a combat-operational rather than a specifically
functional type and are misaligned with the task assigned to them. A detailed

examination of the workload to determine type and number of the MOS require-
ments is indicated.

This has been implemented with the reorganization of 1 April 1964.

8. The quantity and type of prepositioned equipment is subject to con-
siderable change over time. A custodial unit formed under a flexible TD, as
at present, is probably better suited to these conditions than a table of organi-
zation and equipment (TOE).

9. When the using unit acquires its equipment the custodial mission is
terminated and will cease to exist in war. A detailed plan should be prepared
and maintained current for the disposition of the custodial force after the issue
mission is accomplished.

This has been implemented.

10. Utilization of a CL.G for the custodial mission promises an acceptable
state of readiness at the same time releasing military spaces.

Considering the additional military support required to put the equipment in this
state under present conditions, there is reason to believe that use of CLGs would result
in substantially less cost with only a small increase in gold outflow. Civilians would
have to be phased in over time and personnel ceilings established through further studies
of the operation at periodic intervals. Further study is indicated.

11. The alleged lower skill level of the original assigned personnel® will
disappear through rotation, and the maintenance units will eventually achieve
the average theater level of skill.

. This conclusion has been confirmed. All assigned personnel were required to have
rotation dates more than 1 year away. In September 1963 rotation was started and as of
the date of this publication the ARG claims a level of skill comparable to theater average.
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Facilities

12. The inadequancies of facilities to warehouse and maintain the pre-
positioned equipment have been identified by Seventh Army, and steps are
slowly being taken to correct the situation.

Tools

13. The existing TD units do not now have maintenance and warehousing
equipment under a TA and must resort to the expedient of using prepositioned
equipment for this purpose.

Performance of Prepositioned Materiel

14. Prepositioned materiel must perform in a manner comparable to that
of present active units in the theater.

This implies a state of operational readiness and prepositioned stockage in suf-
ficient quantity to ensure a comparable reliability in operation over the period required
for the establishment of normal support (see App E).

15. The cyclic exercise of vehicles was not sufficient to maintain the
vehicles ready for issue.

Confirmed by BIG LIFT. Exercise has been discontinued and a new maintenance
program introduced 22 July 1963.

16. A relatively low level of preparatory maintenance seems to be suf-
ficient for the vehicles to perform at the typical theater level.

This was so on LT, but this result may have been obtained by a nonrandom se-
lection of vehicles.

17. As the equipment ages, the level of essential maintenance effort
promises to increase.

DA has approved updating the vehicles by replacement.

18. The establishment of the proper maintenance level required to main-
tain the vehicles ready for issue (RFI) is necessary for the determination of
the appropriate manning level of the custodial unit and the required field main-
tenance support.

Further Test

19. The character of the data available was such that inherent biases were
suspected, and completely reliable data simply did not exist.

A controlled test of some magnitude would be necessary to obtain data on materiel
performance. This test would include not only an evaluation of performance of the pre-
positioned materiel but also the establishment of a typical theater level for comparison.
BIG LIFT provided this test.
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INTRODUCTION AND BACKGROUND

ORIGIN OF THE CONCETT

The concept of prepositioning all organizational equipment of several
divisions was originated in early October 1961 by USCINCEUR in conjunction
with the JCS.! The primary feature of this concept was rapid :esponse —defined
as the capability of moving large unequipped troop units from CONUS to Europe
on short notice; after picking up their equipment on arrival at destination, the
units would be ready for employment on a combat mission within a maximum
period of 14 days after war had started. The promise of a considerably lesser
demand for transport aircraft to transport the unit equipment in a crucial sit-
uation made the concept appear very attractive and of substantial military value.

The upper limit of 14 days between the USCINCEUR movement request
and deployment was established on the hypothesis that a time requirement
greater than 14 days could be met equally well by sea transport.

Accordingly on 12 Oct 61 USAREUR was directed to preposition equip-
ment for the 4th Inf and 2d Armd Divs. By the end of November L&M detach-
ments from 10 combat and combat-support units closed in home stations in
USAREUR.

INITIAL IMPLEMENTATION

Site Selection and Facilities

The correspondence between DA and USAREUR led to a survey of avail-
able sites, and a decision was made jointly to preposition equipment for the 4th
Inf Div at Spinelli Barracks in Mannheim and at Neureut Kaserne in Karlsruhe
with “first priority”' for acquisition of necessary TOE equipment for preposi-
tioning, CINCUSAREUR directed that equipment for the 2d Armd Div and for
10 combat and combat-support units be dispersed and locateda far enough west
of the Rhine for reasonable assurance that it “would not be overrun during the
first 14 days of a war.”' Locations selected were installations in the vicinity

of Kaiserslautern (Daenner Kaserne, Kleber Kaserne, Pulaski-Kapaun Kaserne,
Rhine Ordnance Barracks, and later, Ramstein Cold Storage Area), Pirmasens
(D’Isley Kaserne), Germersheim (Ordnance Depot), Karlsruhe (Gerzewski Bar-
racks), and Cheneviéres Air Base near Lunéville in France. The last was
abandoned as of the end of October 1963, and sites at Idar-Oberstein and
Lorschwald have been opened.
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Facilities at most of the locations consisted of hastily prepared parking
areas and buildings in various degrees of disrepair. Areas were not always
adequately drained, wash racks were rare, and shops had to be improvised in
many cases. The tools used had to come from prepositioned equipment and
were not always adequate. Quarters for trcops ranged from poor to good, and
most were overcrowded. The effect of all this was compounded by the fact that
none of the subordinate units was self-supporting; all were “satellited” on other
contiguous organizations for many administrative details.

Manning and Organization

In November 1961 L&M detachments from the 4th Inf and 2d Armd Divs and
the 10 combat and combat-support units arrived in the theater and were posted
to the various locations. They were composed principally of organizational
maintenance personnel who, because of a materiel-reception mission, appar-
ently had limited opportunity to work in their primary MOS. A maximum of
3000 men was designated by DA to be dispersed at the selected locations and
satellited on host units for billeting, messing, and security.'

Early in 1962 it was determined that the manning and organization of the
caretaker units had to be changed; TD maintenance groups were organized,
assigned the custodial mission,® and attached to Seventh Army Support Com-
mand.” In August 1962 the TD units took over the work on a permanent basis.
By September 1962 the TD units had relieved the L&M detachments; they have
continued in operation up to the date of this report.*®~*°

The TD units were manned by levy on Seventh Army and had a total
strength of slightly under 2000. Details of the manning and organization of
these units as of June 1963 are given in Table 1.

Stockage and Condition of Materiel' (see App A, Sec iogistics)

In October 1961 USAREUR was directed to furnish all TOE for the 2d
Armd and 4th Inf Divs, except for equipment for three battie groups supplied
by the 4th Inf Div. USAREUR’s plan to provide the major items depended on
tapping theater reserves and using excesses of limited standard equipment
generated by the modernization program. These latter consisted mainly of
excess M38 and M38A1 /-ton trucks, M59 APCs, and M48A1l tanks, apparently
not in first-class condition. Theater resources were insufficient to provide
aircraft and tank-recovery vehicles for the two-division force, and plans were
made for reallocation of these items from active units on an on-call basis.
Equipment was distributed approximately as shown in Tables 2, 3, and 4.

Only 50 automotive-mechanic tool sets were available in the theater, with
1400 required, and it was not until late December that enough arrived from
CONUS for the L&M mechanics to be able to work satisfactorily in their MOS.
As part of their workload, however, nearly 50,000 tons of equipment from
CONUS were unloaded in the theater during November 1961 and had to be
processed and distributed. In addition all the tracked equipment from Camp
Darby, Italy, had to be disassembled for shipment and reassembled at destina-
tion. A major problem developed in obtaining parts for the limited standard
equipment, since these had been excessed or stocks were not being replenished.
Repair parts, special tools, and TOE tool sets and kits were not prepositioned
in suificient quantities to support the 38 aircraft to be issued to a division.
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Third-echelon support was obtained from two general-support (GS) and
one direct-support (DS) ordnance companies and a signal forward support com-
pany. The field-maintenance inspection indicated a very considerable base-
maintenance workload generated by the condition of 600 APCs and 750 %/,-ton
trucks, besides a substantial amount of installation and reconditioning work on
signal and engineer equipment. The 4th Inf Div in LT IIA, the first test of the
system, sent 95 percent of its equipment ahead from Ft Lewis, Wash., and
checked out the cerncept successfully from the standpoint of time and airlift.
LONG THRUST IIA did not leave the staging area and apparently did not check
the condition of the prepositioned equipment.'

The L&M detachments, with third-echelon support, may have performed
quarterly (Q) maintenance inspections of most of the equipment during their
tenure, but few records remain to support a conclusion of this nature. Statis-
tical records were not required, and much that would have been useful in sub-
sequent evaluation had been disposed of or is unavailable. However, those few
maintenance records that have come to light are sufficient to justify the as-
sumption that inspections were made but few repairs attempted.

The after-action report of LT IIA emphasized the many problems that had
developed during the implementation of the prepositioning concept. Corrective
action is continually being taken to reduce these problems, but some are in-
herently uncorrectable without major expenditure of funds or effort. For ex-
ample, the report points out that planning and implementation were far too
hasty and that greater promise of operational readiness, reliability, and, con-
sequently, mission accomplishment would have resulted if time and care had

been taken.'

DEVELOPMENT OF PROCEDURES

In late January 1962 Seventh Army published a directive for the exercise
of prepositioned equipment,® and in October 1962 the Seventh Army Support
Command published a “Letter of Instructions, Operations” for guidance
of the groups. In spite of subsequent changes in organization and manning, the
procedures remained in effect to about May-July 1963. At hat time a more
extended procedure was introduced. A P&P team from CONUS visited USAREUR
in February 1963 and proposed certain measures that at this writing have been
adopted and are scheduled to be put into practice on vehicles returned from
BIG LIFT.

The Seventh Army LOI directed that powered mobile equipment was to be
started, warmed, moved at least one vehicle length forward or backward, and
then returned to position. Exercise SOPs were developed by both maintenance
groups for detailed exercise of specific items (see App A).'''** No Q inspec-
tions were to be performed until the equipment had been put into operation.

All deficiencies discovered during exercise were to be reported. Corrections
could be made on the spot, deferred for supply action on spare parts, or evac-
uated to higher echelon.

The LT concept put the equipment of two battle-group task forces into
operation. On conclusion of a 6-months’ exercise the vehicles of one battle
group were turned in, a Q inspection was performed, corrections were made,
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and the vehicles were returned to active storage. At the same time an incom-
ing battle-group task force took on its prepositioned equipment and was de-
ployed for 6 months. In this fashion the vehicle population at the custodial
sites remained constant.

Storage

All vehicular equipment is in active storage, but many smaller items,
particularly QM issue, are in dormant storage, i.e., depot pack.

Active storage'*™'® is concerned primarily with the establishment of a
readiness posture at a specified level (see App D). Only those items remain
packaged that can be put to use immediately on removal from the package.
“Shelf” deterioration is more rapid and is countered either by use (exercise)
or by restraint of the deteriorating agents. Both these aspects must be con-
sidered. The method prescribed by Ref 3 is a planned cyclic exercise of the
equipment.

Dormant storage'*™'® is defined as that storage ir which the materiel is
packaged and/or preserved to prevent deterioration and is generally not ready
for immediate issue without some deprocessing (see App D). It relies heavily
on accepted methods of packaging and preservation that have little concern
with a high state of operational readiness. Usually a substantial amount of
time and work is required for the removal of preserving materials and prepara-
tion of the equipment for use, although time requirements might be reduced in
an emergency, in view of the storage procedures developed by the maintenance
groups.

Readiness Standard

The current readiness standard given in AR 220-10, “Deployment Serv-
iceability Standards” section, requires that the item be “capable of performing
at its rated capacity the function for which it was designed” for an estimated
90 days in combat “until major assembly replacement or fourth echelon repair
can be effected in the operations area.”® This definition is satisfactory for a
using unit because the unit commander, within limits, can control the service-
ability status of his equipment, but it is not sufficiently specific for the guidance
of the custodial unit. The maintenance groups are using Seventh Army Circular
750-5'® as the guide for operational readiness so far as prepositioned equip-
ment is concerned. The Department of the Army is preparing 33 standards in
the form of Supply Bulletins, most of which have arrived in the theater. Pre-
sumably these standards, reflecting the experience of the Ordnance Corps, will
provide reasonable assurance of attaining the reliability status implied in the
90-day operational criterion. Tor the purpose of this study the readiness
standard was divided into two parts —operational readiness and reliability.

Operational readiness for a vehicle is defined as the capability for start-
ing it without trouble and moving it, fully equipped and with all components
functioning properly, to the starting point as part of an operational unit. Opera-
tional readiness of the unit is defined as the percentage of vehicles operating as
defined above.

Reliability is defined as the capability for performance for a designated
period without major third-echelon maintenance. It is considered maximal
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immediately after reconditioning or rebuilding, when the equipment has suc-
cessfully met the imposed standards. Thereafter a decay process, consisting
of three normal types of degradation sets, in: (a) exposure (while in storage);
(b) performance test (exercise of the equipment, which has a feedback to lessen
the effect of exposure, but which, in turn, reduces the effective life); and (c)
operation (as in LT). Relative to c, the decay effect is overcome by require-
ments for complete after-operation inspections and reconditioning such that
the equipment is returned to storage after again meeting the standards. Thus
the process becomes cyclic. However, economic or effective life is reduced
by operation, with a consequent effect on long-term reliability.

PROBLEMS, SYMPTOMS, AND ATTEMPTS AT SOLUTION

Prior to and concurrently with the initiation of this study in February
1963, an investigation of the prepositioning concept was conducted by the
Seventh Army Support Command with the assistance of G4 section, Seventh
Army. The TD units had been organized starting in July 196: and had relieved
the L&M units in September 1962. The TD personnel reported in at the begin-
ning of what turned out to be an unusually severe winter. Working conditions
at the majority of the sites were far from satisfactory, and morale problems
had developed. Preparations for LT exercises seemed always to coincide with
holidays. Sample records underscore the fact that few deficiencies were ob-
served in the equipment, and considerable doubt existed about the conduct of
the cyclic-exercise maintenance.

The investigation® showed among other things that the organization was
not in balance, the administrative burden had appreciably reduced the capability
of command and control, and the units were entirely dependent on other units
for all essentials. In the personnel area the report called for a realignment
and upgrading of the TD grade structure, personnel-space augmentation, and
a recognition of the fact that supervisory personnel did not enjoy equivalent
rank with counterparts in active units. From the standpoint of facilities the
entire concept was challenged because of the criticality of space in Europe.
Facilities were overcrowded; open storage, lack of adequate lighting, insecure
warehouses, and an unplanned demand for interior guard invited pilferage;
the need for hardstand and drainage was urgent; maintenance buildings were
poorly lighted and unheated; and vehicle wash racks were limited, improvised,
or nonexistent. It can be added that exercise areas in most cases were severely
limited and latrines were at considerable distances from the working areas.

The existing solutions to the problem of maintenance—of the greatest im-
portance to the concept—were vigorously attacked by the investigators. The
workload was deen.ed to be of a size beyond the capabilities of the number of
personnel assigned, the varied character of the types of maintenance require-
ments imposed still further problems, storage of the different classes of supply
and supply items further complicated the situation, and skepticism of the effi-
cacy of the maintenance procedures themselves was voiced.

Recommendations were for more skilled personnel, relocations (espe-
cially away from Spinelli), clearly defined standards of maintenance, and im-
provements in maintenance procedures.*

23

CONFIDENTIAL



CONFIDENTIAL

A number of formal and informal conferences have been held since incep-
tion of the concept to discuss the problems arising from the implementation
and possible solutions. As late as the Ambassador-Commanders Conference,
14 Dec 62, four basic problems had not yet been solved satisfactorily.!” Con-
siderable uncertainty existed about maintenance standards for the equipment,
the appropriate major command to be responsible for maintenance (subsequently
settled as the Seventh Army), improvements to provide better maintenance sup-
port for prepositioned equipment located in France, and the propriety of the 14-
day response-time limit.

Heidelberg Meeting

These problems were again discussed in the meeting held 21 Jan 63 at
USAREUR HQ in Heidelberg and attended by representatives of HQ USAREUR,
HQ Seventh Army, and US Army Communications Zone, Europe.’ Since the dis-
cussions at this meeting shed considerable light on the problem areas and fur-
nished important guidelines for the study approach, abstracts of the minutes
of this meeting follow,

(1) Agreement is unanimous that the currently assigned organization
(TD organizations) is inadequate.

(2) The Spinelli site must be improved or vacated.

(3) The IMG loses 1 month’s maintenance for each LT exercise. This
amounts to a 33 percent loss when LT is scheduled every 3 months.

(4) A P&P team will arrive in the theater 28 Jan 63 to study preposi-
tioning.

(5) The 2d Armd Div will be converted to Reorganization Objective Army
Division (ROAD) in July (concerns equipment of the AMG).*

The 4th Inf Div will be converted to ROAD in October (concerns
equipment of the IMG).*

The proposed mix, 2d Div, was six tank battalions and five mechan-
ized battalions. The proposed mix, 4th Div, was four infantry battalions, four
mechanized battalions, and two tank battalions. The maintenance groups are
presented with the problem of restationing and requisitioning equipment and,
probably, of reorganization.

(6) Maintenance standards must be established for all equipment. The
only one applying at the moment is AR 220-10, para 74 (Ref 5).

(7) The prepositioning concept should be expanded to include equipment
for support units, principally tankers.

(8) Operation plans concerning issue of equipment are being revised.

(9) About 20 percent of the personnel of the IMG are disciplinary cases.
The AMG is slightly better.

(10) The grade structure of the TDs is too low, and required skills are
lacking.

(11) There are no civilian technical representatives, although some attempt
is being made to get civilian personnel or labor groups.

(12) Standards on installations are very low and little money is available
for improvement. Parking is in open fields, mostly mud. Space in quarters

*AMG and IMG conversions have not been completed as of this writing.
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averages 40 sq ft, man instead of the prescribed 72 sq ft. The first imple-
mentation of the concept was considered temporary and under field conditions.
The present application is on a permanent basis and the facilities thus become
inadequate for this purpose. The estimated cost for minimum improvement
was $800,000. Operation and Maintenance, Army (O&MA) funds can be ob-
tained without difficulty in increments up to $25,000, but military construction,
Army (MCA) funds may take from 3 to 4 years.

(13) At present, formal accounting is as general war reserves.'® Seventh
Army now has responsibility, but if DA approves formal accountability, the
equipment will be turned over to the Stock Control Agency.'® However, the
maintenance groups do not have sufficient personnel to maintain adequately
the recbrds they now keep. Conversion to formal accounting will require
augmentation by skilled supply accountants.

(14) The TD units are using prepositioned tools and equipment in their
maintenance procedures. A supporting TA is urgently needed.

(15) An estimated 98 percent of the equipment could be moved to the
assembly area, but much less could be moved into sustained combat.

(16) Only about 45 percent of the equipment issued to LT units gets into
operation.

(17) Allegedly the Berlin Command overhauls all equipment (during the
3-month stay in Berlin) and puts it into good shape.

(18) The program of exercising requires much closer scrutiny.

(19) The 14-day limit was set because for anything over this period
the completely equipped units could arrive by sea.

(20) A proposal was made for active units to exercise the equipment by
field operation for prescribed periods.

LONG THRUST Conference

At an LT Conference, 29 Jan 63,% at the Support Command the impact of
the LT VI on the prepositioned equipment was examined. The following items
have been abstracted from: the minutes of the meeting.

(1) Consideration should be given to a shift of mission assignments to
relieve the IMG of some of its workload. Suggestions for reassignments of
wovrk details included airfield control and baggage details. The IMG is re-
sponsible for the complete staging of the incoming and outgoing battle groups
comprising the LT elements; one-third of maintenance effort must be diverted
to this purpose.

(2) A request was made that all technical services appoint a represent-
ative in matters concerning prepositioning.

(3) C-135B aircraft are employed in moving the battle groups, requiring
from 21 to 22 sorties. Incoming movement was accomplished in 53 hr; out-
going, in 58 hr.

(4) The entire 1st Bn IMG and a good portion of the 2d Bn supported the
exercise. The IMG commanding officer stated that the extra duties would have
prevented issue to an entire division.

Before departure from the theater the P&P team proposed controlled-
humidity storage (CH) as a long-term measure in preserving equipment. For
the short range, the team recommended (a) a fogging (i.e., internal spraying
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of preservative in the engine, including spraying a preservative over critical
external components) procedure on wheeled vehicles and (b) cessation of exer-
cise. On tracked vehicles no changes were recommended because of other in-
stalled components and because compilation cf a preservation procedure or
introduction of CH storage were pending. The detailed recommendation is
contained in Tab J to the team’s report.*®

A much more detailed survey of the problem areas is contained in “Study
of Prepositioned Equipment (U),”* together with recommendations made by the
survey staff.
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IMPLEMENTATION OF THE PREPOSITIONING CONCEPT

INITIATION OF THE RACFOE STUDY

On 11 Feb 63 the Commanding General (CG), Seventh Army, approved
that portion of the RACFOE work program? that concerned prepositioning. The
study had been proposed by Seventh Army Support Command and was the first
study approved.

A “kickoff” conference was set up with the CG, Seventh Ariny Support
Command, and was held 25 Feb 63 at Funari Barracks in Mannheim. At this
conference it was learned that prepositioning may serve any one of three al-
ternatives, (a) to equip the two-division force as originally contemplated, (b)
to provide spares for the existing force in the event the airlift is not made, or
(c) to equip an allied force, probably the German reserve.

A suggestion had been made by the Ordnance Officer, Seventh Army, that
the equipment be placed in envelopes containing an inert gas. It was brought
out during the conference that the P&P team had rejected this because of the
high cost, but the CG pointed out that CH also appeared to involve high ini-
tial costs.

All equipment had been segregated iito “company packages,” i.e., all
units of company size could expect to find all TOE in one location. This has
the effect of lessening marry-up time but increasing required maintenance
time. Segregation by Technical Service (TS) at each dispersed loca*ion might
have the opposite effect, i.e., decreasinc maintenance time but increasing
marry-up time. The use of CONEX containers has been mentioned, but no data
have been obtained.

During ithe conference the CG suggested that the cost of prepositioning
will probably be most effectively measured in man-houirs but the most im-
portant measurement of prepositioning effectiveness is reaction time.

The P&P team had recommended CH but, in addition to high installation
cost, this solution creates a power problem because electric power is not
available at a large number of the sites. The CG would like to explore the use
of certain classified structures already built but apparently not in use.

Another bothersome but not acute problen: was lack of uniformity in the
property accounting system.

Conversion to ROAD occasions some reshufflirg problems, but these are
foreseen and planned for. The AMG started conversion on 1 Jul 63 and the
IMG was scheduled to start about 1 Oct 63. Additional restationing problems
may be created.
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A problem exists in the storage of class I supply. The materiel must be
rotated at relatively long intervals, and the custodial units cannot be expected
to accomplish this rotation.

A class III problem exists—again one of rotation. A system of over-
stocking at supply points is being considered.

It was brought out that consideration should be given to a “self-help”
type of issue that might improve the present procedure. The proposal is to
set up a “country store™ operation, in which the using unit traveis from
counter to counter to pick up equipment.

Considering all the foregoing, the conference presented the study group
with a fairly complete exposition of the existing problem areas and the dynamic
nature of the improvements program. It was also made quite clear that the
comprehensive study of all the details would require much more time and ef-
fort than that available to the RACFOE study group.

OVERALL OBJECTIVE

The objective of the study as approved by the sponsor, G4, Seventh Army,
is “to study current organizational structure, procedures, and practices to
maintain the equipment in a combat-ready posture for possible improvement
within USAREUR resources.” The equipment referred to is the prepositioned
materiel for one infantry division, one armored division, and ten combat-
support units.

Scope

The scope of the study considered but was not limited to (a) possible
variations in concept and organization; (b) effectiveness of maintenance and
supply procedures; (c¢) adequacy of manning levels and skills; (d) locations of
prepositioned equipment commensurate with activation during peacetime and
wartime, with potential interference with missions of active units in Seventh
Army; and (e) assets currently available within USAREUR.

Guidelines

According to guidelines furnished in the project proposal the CG, Seventh
Army, considered the presence of prepositioned units necessary to the success
of his mission. The existing program was austere in both facilities and per-
sonnel and could eventually overtax the capabilities of Seventh Army support
units and interfere with the mission of the Seventh Army. For this reason an
evaluation of the entire prepositioned program was necessary to effect im-
provements so that the goals of the program could be met in a more economical
and efficient manner.

Mission of the Concept

From the standpoint of the prepositioning mission accomplishment, i.e.,
deployment of the force within 14 days after the start of war, six major con-
ditions are necessary to success; the failure of any could completely defeat
the purpose of prepositioning.
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(1) The units being deployed must be able to assemble at home station
and complete preparation for overseas movement (POM) within the prescribed
time limt (D-day to D +8), including loading plans for aircraft.

(2) Sufficient aircraft and airfield facilities must be available close
enough to the assenibly area to mount the airlift in the prescribed time (D +8
to D +11).

(3) Sufficient reception facilities must exist in the theater to disembark
the troops and transport them to the issue point without celay.

(4) Staging areas must be set up and ready at points where issue can be
completed in the prescribed time (D +11 to D +14). These areas must be safe
and secure in this period.

(5) Equipment must be operationally ready so that it can be moved to
point of issue, D +11 to D +14 (or earlier), ana into deployment. This also
implies that the storage location is secure.

(6) Equipment must be sufficiently reliable to operate in the field with
less than normal support until such support is established (estimated at
90 aays).?

Items 1, 2, and 3 are considered beyond the scope of this study. It is also
considered that a reliable estimate of operational readiness and reliability of
the system may be obtained from a study of powered vehicles only, since they
comprise by far the major portion of the prepositioned materiel and constitute
almost the sole source of division mobility.

Study Objective

Specifically, therefore, this study has for its objective the study of all
aspects of the system that may militate against the successful accomplishment
of conditions 4, 5, and 6. This objective includes estimating the probability of
their accomplishment ard either recommending measures that will increase
this probability or ascertaining the degree of risk associated with any specific
readiness level below that of the average unit in the theater.

The essential elements of the study problem relative to 5 and 6 can be
summarized as follows.

(a) What is the level of reliability achieved by the present resource allo-
cation and how does this reliability compare with similar active units ?

(b) If the level of reliability is significantly lower:

Can the redirection of existing resources to raise this level be justi-
fied with respect to the Seventh Army mission?

Can civilian labor be ittroduced as an adaed resource to achieve and
maintain the proper level?

Should the concept be reduced in scope, retaining present custodial
resources, so the proper level can be maintained ?

APPROACH

Cost and Cost-Effectiveness

Consideration was given to the preparation of a cost-effectiveness analysis
of the concept as presently implemented and with changes as introduced by
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conversion to the ROAD reorganization. This analysis was not attempted be-
cause some direct costs (e.g., the initial allocation of $1,277,000 O&MA funds,
$5,000,000 of MCA funds, and $3,800,000 funding for repair parts, tools, and
other expendables) are easily identifiable but such costs as (a) capital invest-
ment less previous depreciation, (b) interest, (c) differences in depreciation
emanating from the differences in active and dormant storage (and the addi-
tional cost of spare parts and repairs attributable to these same differences),
(d) overhead costs, (e) obsolescence, and (f) certain transportation costs are
difficult to identify without extensive audit and apportionment. Also, improve-
ments already in process or recommended are not readily amenable to cost-
effectiveness types of analysis because of the difficulty in evaluation of changes
in custodial organization, locations, procedures, and reallocation of equipment
to correspond to unit organizations under ROAD.

For these cogent reasons it was concluded that a cost-effectiveness analysis
was not possible within the allotted time and would be in any event secondary
to a determination of the probability of mission accomplishment. An analysis of
this nature would prove of value only when reduction of funds for all military ex-
penditures makes necessary a decision as to the retention of prepositioning.

Identification of Problem Areas

Studies'’*** made prior to the initiation of the RAC project carefully
outlined a number of problem areas and piecemeal solutions thereto, but
none made available to the study team attempted to evaluate the effect of these
problems on the primary mission. Realizing that these prior results could be
symptomatic of much larger problems, the study team reevaluated them from
the standpoint of character and degree of contribution to the military effective-
ness of the system. The following subdivisions contain all the areas identified.

Personnel. All studies of the system included emphasis on the personnel
problem facing the command echelons. During data collection many more com-
plaints were voiced to the study team concerning lack of numbers, lack of
quality, lack of skill, and lack of motivation.

The original request for 2500 trained personnel was purportedly based on
standard planning factors but was reduced by DA to just under 2000. An effort
to find the original planning factors used in the preparation of the TDs was un-
successful.

The levy on active Seventh Army units for manpower was apparently an
open invitation to unload unsatisfactory personnel, especially since this was
not expressly forbidden. The Support Command study* states that about 20
percent of these men had disciplinary records. The levy also authorized
selection at a grade lower than that required by the TD, which resulted in-
evitably in a level of skill somewhat lower than originally planned. In the
lower ranks it could be expected that the proportion of ineffectives would be
larger than average.

Thus the problem confronting the officer personnel is unusual and demands
ingenuity, resourcefulness, and dedication well above normal. However, ob-
servation indicates that no personnel problem results entirely from the prepo-
sitioning concept itself.

Organization. The TD structure is not funciional and quite obviously was
not compiled on the basis of the anticipated workload (a problem the 1 Apr 64
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reorganization may have solved). The maintenance groups made an effort to
have assigned personnel trained in a more applicable MOS, but this is only a
partial solution. If the composition of th2 custodial units is to be determined,
the workload itself requires study.

Facilities. Lack of proper facilities is fully recognized as a major
problem. However, the solution—more funds, space, and construction—is also
well known, and correction is only a matter of time.

Maintenance Procedures. There is no reason to suspect maintenance
procedures for nonautomotive materiel. Signal equipment seems to have a
normal failure rate, but no provision is made for testing engineer-equipment
generators against a load; in other respects storage procedures seem to be
satisfactory.

At all echelons the complaints about prescribed exercise procedure
identify this as a problem area.

Utilization of Personnel. The character of the workload and the misalign-
ment of TD skills indicated a possible low utilization of the manpower potential.
Determination of the actual workload and its characteristics is considered
vital to the determination of the size and composition of the force on which this
workload is imposed.

Condition of Equipment. The equipment to be prepositioned came from
several sources: theater reserves; shipments (tanks) from Camp Darby,

Italy; trade-ins from line units receiving more modern equipment; arrivals
from CONUS depots; and contributions from the 4th Inf Div—a sizable share.
Initially the general state of repair was very poor. Many vehicles had to be
towed into position, and the tanks from Darby had to be stripped for tunnel
clearances and arrived in knocked-down condition. Most of the trade-in equip-
ment (M59s, M48A1s, M38Als, etc.) had been in operation for several years.
Supplies of spare parts for the limited standard items were no longer stocked
in the theater and requisitioning for all other parts was in competition with
that of active units. The reception workload of the L&M detachments was un-
questionably large and pave little time for adequate preparation for storage.

In mid-1962, when the TD units relieved the detachments, they found evi
dence that the Q inspections preparatory to storage had not been thorough.
Many deficiencies were discovered during the exercise process; when oppor-
tunity arose to perform a Q inspection the magnitude of the repair required
could not be attributed exclusively to the storage period, to any minor opera-
tion to which the vehicle had been subjected, or to both.

Storage and Exercise Procedures. Maintenance Group SOPs reflect
the instructions received in the Seventh Army letter of 22 Jan 62° for the
maintenance of prepositioned equipment. For powered vehicles several aspects
of the current storage procedures could affect the issue condition of the equip-
ment: (a) initial Q inspection only before storage or re-storage, (b) exercise
procedure and the limits on movement, (c) preparation of vehicles for extended
operation (issue), (d) number and character of uncorrected deficiencies, (e)
maintenance surveillance inspections, and (f) shelf deterioration and aging.

These proposed procedures in lieu of exercise could also affect the issue
condition of the equipment: (a) engine fogging, (b) dormant CH storage, and
(c) “cocooning.” The major research effort was devoted to the study of the
aftereffects of current procedures.

11,12
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Issue Procedures. The first mission of the maintenance groups is cus-
todial care of the prepositioned equipment until D-day. At that time the mis-
sion changes abruptly, and the groups are then concerned with staging of the
incoming units long enough to issue the equipment to them.

The bivouac areas for this latter mission have been selected and in the
case of the IMG have been used to stage LT task forces. Preparation of the
bivouac areas prior to arrival of troops* definitely reduces maintenance ef-
fort available to prepare vehicles for issue. Although the work is accom-
plished principally by personnel in the lower grades, the number of men re-
quired is inversely proportional to the amount of notice given and may cut
heavily into the available mechanic manpower. On the other hand, advance
preparation of the bivouac area discloses the site and lessens security.

Under LT a great deal of effort was required to account properly for the
materiel and issue it in orderly prescribed fashion. An equal inventory work-
load was encountered during turn-in by the departing units. In a post-D-day
situation most property accountability will be waived except for certain con-
trolled items; however, the unit commander will still want an inventory of the
items he receives. The necessity for a layout of equipment depends on the
wishes of the commander and on the time and effort involved.

Siting. To derive maximum benefit from the prepositioning concept, the
ideal is that storage locations be as clnse to the expected field of action as
possible but with the lowest possible chance of being overrun during the 14-
day critical period.! Space availability, political considerations, dispersion,
and a number of other prevailing conditions were significant factors in influ-
encing the decision to preposition in or to the west of the Rhine valley.

Since all choice locations were already occupied, the selection of sites
became a relatively simple matter of taking what was left. As a result the
sites were characterized by the lack of adequate hardstand, drainage, space,
warehouses, and shops. Some improvements have been made in the situation,
and further improvements are planned and in some cases funded.

The armored division and most combat-support units are in positions
west of the Rhine; the infantry division is to the east. Under the reorganiza-
tion to ROAD configuration, virtually all tracked vehicles of the infantry divi-
sion will be prepositioned in Karlsruhe, to the west. When the CH method of
preservation is introduced at some future date relatively few changes will be
made in the present siting.

It must be assumed that a potential enemy has accurate knowledge of
these locations and that a high degree of vulnerability to hostile attack exists.
Operation BIG LIFT should furnish an opportunity for evaluation of this
vulnerability.

Study Procedure

The small size of the study team enforced economy of effort, so the team
decided to concentrate on the investigation of automotive vehicles because
(a) vehicles constituted the bulk of prepositioned equipment; (b) vehicles sub-
ject to accelerated deterioration because of uncovered storage were therefore
more critically sensitive tc the storage process; (c) recordkeeping was apt

*As of BIG LIFT, this work is a responsibility of engineer units.
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to be both continuous and substantial, since it was prescribed for all automo-
tive equipment (the only materiel exercised); (d) automotive equipment was
operated for lengthy periods during LT exercises; and (¢) vehicles were the
sole source of mability prepositioned for the divisions and were therefore of
high military value with respect to combat effectiveness.

Concentrating on automotive equipment, the study activities took the
following form: (a) study of vehicle logs in the maintenance groups to deter-
mine parts and man-hours required for the Q inspection prescribed for placing
vehicles in storage; third-echelon repairs (including parts and man-hours),
and deficiencies discovered during exercise and corrected or remaining un-
corrected; (b) study of vehicle logs in selected active units to obtain the same
data, for comparison; (¢) study of any operation of vehicles for maintenance
data; (d) investigation of barrier material used in preserving large items,

(e) study of the utilization of manpower, with respect to vehicles, in accom-
plishing the custodial mission and the workload associated with that mission;
and (f) observation of all other aspects to attempt to identify any other prob-
lem areas.

DATA SOURCES

At the time this study was initiated the only obvious data sources were
the records kept by the maintenance groups. The quality of the records for
statistical purposes depended entirely on the degree of experience and effi-
ciency possessed by the recordkeeper and as a result much of the informa-
tion was incomplete, inconsistent, or sometimes completely undecipherable.

Exercise Procedure

Until June 1963 the standard procedure prescribed by the maintenance
group SOP'"'** was to exercise the prepositioned vehicles on a biweekly basis.
The extent of the exercise varied between kasernes. Most storage locations
were severely cramped and the vehicles could be moved forward only one or
two lengths and returned to position. A few sites had enough space to drive
the vehicles around the park.

During and after the exercise a visual check for deficiencies was made.
Study of the reported deficiencies indicates that the extent of this inspection
was highly variable but for the mostpart probably cursory; unless the vehicle
failed to start only items pilfered or accessory-type deficiencies were reported.

It was not necessary for the man exercising the vehicle to record whether
the vehicle started, or how much difficulty he experienced in starting it. Most
repairs that he had to perform were first-echelon work on which recordkeeping
was not required. For second-echelon work records were kept only on vehicles
requiring parts that were not available at the time of repair.

With the exception of one site, where data on about 30 vehicles were
found, the exercise program yielded no data for operational readiness. Be-
cause of this condition the sampling process became one of selection of case
histories that could be considered reasonably complete, and much of the ran-

domization desirable for statistical sampling was lost. Time and manpower
requirements for the examination of the records of the entire fleet of 7000 vehicles
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were prohibitively high and the promise of significant results was too small

to justify such examination. As a result the conclusions relating to the exer-
cise procedure cannot be considered completely firm. The estimation of opera-
ticaal readiness from this source or the assessment of the efficacy of the
exercise procedure cannot be drawn from these data with complete confidence.

Long Thrust

Among the LT missions were (a) testing airlift capabilities and (b) giving
some of the prepositioned vehicles extended usage: an infantry battle group
was flown from CONUS to Germany, drew its equipment, and 10 days later
marched to a training area. The battle group participated in a short field
training exercise (FTX), remained at a training area (usually Wildflecken)
for 3 months, and then moved to Berlin for another 3 months. Following the
Berlin tour the battle group returned to the proximity of the IMG, turned in its
vehicles, and returned to CONUS.

TABLE 5§

LONG THRUST Units, Length of
Stay in Theater

LT Arrival date Departure date
1 — —

[IEY = —_

m T May 62 14 Oct 62
v 9 Jul 62 14 Jan 63
v 2 Oct 62 T Apr 63
vl 14 Jan 63 8 Jul 63
vl 7 Apr 63 22 Oct 63
Vi 18 Jul 63 19 Feb 61
A 10 Jan 64 10 Apr 644
X 11 Feb 64 10 Apr 64%

AThe return of these units was designated

LT XL

Each vehicle, before issue to an LT unit, was given a preparatory Q
inspection—[after 1 May 64, a semiannual (S) servlce.]" After this prepara-
tory maintenance virtually all the vehicles (approximately 266 were involved,
including support elements in each LT) were ready for operation and could
start the march to the training area. However, this was no measure of true
operational readiness because the maintenance units had ample time to pre-
pare the vehicles for issue (i.e., about 3 months). No data were kept on how
many of the vehicles were driven to the maintenance shop, how many were
towed, or how many were repaired on the spot. This would have provided
realistic data on operational readiness.

Since it is impossible to determine reliability of the equipment without
extended operation, LT promised to be the sole source of this appraisal (see
Table 5). Very little data were available from LT III and none from LT IV.
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The first available data of any consequence came from LT V, but these were
incomplete and largely incomprehensible. An excellent report coiapiled by
LT VI lacked some vital details unobtainable from records currently main-
tained. The first LT unit placed under some form of statistical control was
LT VII; LT VIII was the last LT of battle-group size, and data on the prepara-
tion as well as the operation were obtained from this exercise. Data from
these last two LT exercises form the major basis of the analysis that follows.

LONG THRUST exercises furnished some data on reliability, and the
records of about 800 vehicles are reasonably complete. These 800 vehicles
have been used in LT, and each has gone through extensive inspection and re-
pair before issue. The available records of all these have been used in the
determination of reliability. The sample is not random but is considered of
u™ple size for valid inference.

Seventh Army Line Units (Control Group)

Data from several line units in Seventh Army were required as a control
for LT data. Information was gathered from infantry battle groups so that a
standard could be developed for the meaningful analysis of the reliability of
the prepositioned equipment. A basic 3-month period was used, corresponding
to the duration of LT at Wildflecken, and included an FTX. Every attempt was
made to remove parametric differences and to ensure gimilarity of the operation.

AMG Road Marches

The AMG conducted two sets of road marches in 1963. The first set,
Short Thrust I, conducted between January and April, was made because the
initial Q maintenance performed on the vehicles when they were first placed
in active storage was considered inadequate and maintenance-group SOPs pro-
hibited performance of another Q without operation of the vehicles per instruc-
tions in LOI.> By marching the vehicles an extended distance (100 miles for
wheeled, 25 to 40 miles for tracked), the AMG could properly perform another
Q maintenance, presumably to their satisfaction. Valuable data on operational
readiness were obtained from these marches, since nonstarts were listed on
reporting forms. No data on reliability were available, however, since the re-
ports did not provide data on maintenance effort required by the vehicles after
the marches.

The second set of marches was conducted in preparation for BIG LIFT
during the period 15-25 Jul 63. The initial policy adopted for preparing the
prepositioned vehicles was a road march (again, 100 miles for wheeled, 25
miles for tracked) followed by a semiannual ingpection; presumably the vehi-
cles would then be RFI. The procedure was given the designation Short Thrust
II and was considered an opportunity to collect data on vehicles placed into
operation directly off the park. Reporting forms were prepared to collect data
on operational readiness but were not used, since Short Thrust II was discon-
tinued after only 10 days because of an excessive failure rate. Records of
what occurred during and after the marches could be obtained but unfortu-
nately no data were available on how many vehicles did not start. These
records, however, provided much useful data on reliability.
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Operation BIG LIFT (Short Title:BIG LIFT)

BIG LIFT is the name assigned to the operation in October-November
1963 in which the personnel and individual equipment of an entire armored
division were airlifted from CONUS to the prepositioning sites, joined with
prepositioned equipment, and deployed for engagement with a simulated ag-
gressor force,

As the first instance of use of prepositioned armored equipment, the
operation itself promised to provide the desired quantity of information on
the prepositioning concept. Each infantry battle group on LT had nine tracked
vehicles, but these were shipped to the exercise area and saw extremely lim-
ited use.

Most important, however, information on the reliability of vehicles given
a very extensive preparatory maintenance should be provided. The vehicles
issued to BIG LIFT may have undergone a higher-level maintenance prepara-
tion than was recorded during LT exercises. The relation between time spent
on preparatory maintenance and reliability will be discussed in the section on
“Reliability” in the next chapter.

This report does not include an analysis of BIG LIFT. Data were collected
on BIG LIFT (as authorized by CG, Seventh Army) but the analysis will be sub-
mitted as a separate report.

Previous Studies

Previous Army studies served to rapidly verify the problem areas
and to sum up proposed solutions to problem segments. Much of the back-
ground of the implementation was also derived from these. Several RAC
studies®*~?* proved of value.

Barrier Materiel

A proposal for storage of the vehicular equipment, including a major portion
of on-vehicle materiel (OVM), in plastic envelopes was investigated by letter quer-
ies to potential manufacturers, but the effort proved abortive because there was no
indication that an extensive cocooning of this sort had ever been attempted. An
investigation of this method of preservation may be fruitful, but it is outside the
scope of this study because of its developmental nature.

Comparable Units

Work performance of other TOE units comparable in workload and com-
position to the mission of the custodial groups established a work performance
standard for comparison. A CLG was also studied; it opened an avenue for the
reduction of operational costs. The payroll of this unit was also examined to
evaluate the impact on gold outflow if such a unit were used for the custodial

mission.

CHANGES DURING STUDY

During the course of this portion of the study (from initiation to 31 Jul 63),
effort to improve the application of the prepositioning concept has been con-
stant; some of the attempts resulted in radical change from the initial situation.
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Restationing

Relatively few restationing changes were made before the ROAD conver-
sion. In the AMG the equipment at Pulaski-Kapaun Kaserne was moved to the
Ramstein Cold Storage Area, and then the equipment at Ramstein and the equip-
ment of the ordnance battalion at Daenner were interchanged. However, the
conversion to ROAD occasioned several significant restationing changes in the
distribution of equipment. Starting 1 Jul 63, the AMG redistributed available
equipment approximately as shown in Table 6. Items in short supply have been
requisitioned but a shortage may be expected to exist for some time. Based on
an armored division containing five tank battalions and four mechanized bat-
talions (the size of the 2d Armd Div in BIG LIFT), the excess amounted to 240
vehicles and the shortage to 370, with negligible substitutability.

The IMG has a much greater problem because of the greater number of
vehicles involved (a net increase of approximately 1000). The new mechanized
division will substantially increase the number of vehicles to be requisitioned,
the workload, and the demand for parking area. The conversion, scheduled
for 1 Oct 63, is still under way at this writing and may have a considerable
impact on the workload and composition of the IMG. Table 7 was compiled to
illustrate the problems confronting the IMG and the distribution of equipment
at the sites now available.

Packaging and Preservation

Implementation of the P&P-team recommendations was directed in Feb-
ruary 1963. In May 1963 fogging was demonstrated at Spinelli on 25 vehicles,
which were removed from the exercise program and are currently stored in
the vehicle park. At this writing, insufficient time has elapsed for evaluation
of this experiment and no data have been made available on the condition of the
vehicles prior to togging, but seven fogging machines had been received in the
theater and an extensive program of fogging was directed; as of July 1964 all
vehicles are fogged as part of the S service. The hoped-for result of this
procedure was the elimination of the exercise program and, to a considerable
extent, reduction in the amount of semiannual maintenance required; the exer-
cise procedure was discontinued 22 Jul 63.

The long-range recommendation of the P&P team for CH warehouses has
been implemented to the extent that site surveys have been made, warehouses
of suitable size have been proposed for each site, and funds have been re-
quested for the purpose.
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ANALYSIS AND RESULTS

PERSONNEL

Manpower Utilization

The work potential of a unit with respect to its personnel is defined as
the man-hour availability for a specific task. By estimating or measuring the
man-hour requirements generated by the task and comparing this with man-
hour availability, a satisfactory representation of the efficiency with which
manpower is utilized is obtained in the form of a ratio, or index. For con-
venience in comparison the index base was taken as 1.00 for workload deri.and
exactly equal to man-hour availability. These indexes will be designated
“Utilization of Potential Index” (UPI) (see App C).

The workload demand can be computed from known work performance
standards and the mission, or it can be measured or estimated over a period
of time. For regularly authorized TOE units the former is generally appli-
cable. In the case of the custodial unit no standards had been set, and it was
necessary to estimate the workload by using empirically determined factors
and the theoretical distribution of manpower derived from the TDs. Only direct
automotive personnel were used in estimating the workload developedin Table 8.
The results concern 1073 direct labor personnel of the total strength of 1999
and imply a similar workload on that proportion of overhead assigned to the
automotive section—392, or a total automotive strength, including overhead,
of 1465. A portion of the driver potential was diverted to in-storage main-
tenance of other-than-automotive equipment.

The UPI is an approximation based on recorded averages of 8.2 man-
hours/Q inspection, 36 man-hours per year per vehicle on exercise, and the
extra workload created by LT exercises. If an upper limit of 17 to 20 man-
hours/Qinspection is used, the UPI will be increased accordingly (see “ Extent
of Preparatory Maintenance” in the later subsecti:« “Reliability”).

Details of the additions to the workload at Spinelli Barracks caused by
these LT rotations are given in Table 9. The estimates are obtained by aver-
aging samples taken from LTs III, V, VI, VII, and VIII. On this basis the de-
rived index for the whole custodial unit for the 1-year period lies between 0.27
and 0.35 (variation due to fluctuating manpower usage). The index of 1.00 is
achieved only in the instance where workload-arrival rate is constant and is
equal to the constant service rate. Because vehicles fail randomly the arrival
rate is never constant, and a unit designed for a UPI of 1.00 will eventually
tend to work a backlog of infinite size. Thepracticable UPlis inthe neighborhood
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of 0.80. In war, workload is a function of the situation and the unit must be de-
signed for the maximum condition. Clustered workloads have led to indexes as
low as 0.40 to 0.50, varying inversely as the distance from the forward edge of
the battle area (FEBA). The effect of the variations in daily strength caused by
casualties or the receipt of replacements also contributes to this low index. In
war the planned MOS productive time is 168 hr/month.?” In peace this becomes
105 hr/month, leading to indexes from 0.60 to 0.80 for the same support mission.*

Maintenance Groups

The TDs established three maintenance groups for custodial care and
active storage of the prepositioned equipment. As of 1 Apr 64, these were
combined into one group. The automotive pertion, according to the TDs, is
composed of 1465 men, including overhead. Combining these, the ratio of men
to vehicles becomes 1 to 4.8. For organiz:tional maintenance SR 310-30-15
states: “Mechanics are authorized on the following basis: In companies or
comparable units, one for 12 wheeled vehicle equivalents (approximately 10
vehicles) . . . for company level organizational maintenance.”

An additional mechanic is authorized in headquarters or service com-
panies for each 30 WVE for battalion or higher-level organizational main-
tenance.

These, of course, are for operating units. Aggregating, this becomes
seven mechanics per 50 vehicles or one mechanic per seven vehicles to meet
the requirements for organizational maintenance. With overhead included
this becomes one man per 5.3 vehicles, roughly comparable to the maintenance-
group manning.

The computed workload of the automotive section of the maintenance
groups for a year was 368,000 man-hours (see Table 8). This is a direct
workload on mechanics and drivers only, without overhead. Since the pro-
portion of overhead is about the same in all units the index for direct labor
can be assumed to represent the index for the entire automotive group.

Several factors operate to increase the normal workloads: substandard
items in the prepositioned materiel, maintenance of trailers, reduction of
level of skill and performance, working conditions, dispersion resulting in
travel time, and the staging and issue mission.

*As an illustration of the UPI, using the values from SR 310-30-15,%?7 the Direct
Automotive Support (DAS) Co TOE 9-127,%% an arbitrarily selected unit, has UPIs of

1269 WVE x 25 1aan-hours per job x .25 of supported vehicles per month _
118 men x 168 hir/month 0.40 wartime

1269 WVE x 25 man-hours per job x .25 of supported vehicles per month _
118 men x 105 hr/month QLSS pehcetine

where WVE = wheeled-vehicle equivalents (1269 WVE = app1 oximately 1000 vehicles)
.25 = estimated percentage of supported vehicles in shop per month
25 man hours = estimated time required to make the average repair
168 hr/month = estimated MOS time available 1n wartime
105 hr/month = estimated MOS time availabiec ii: peacetime (computed)

The DAS Co TOE 9-127P?? has a slightly improved UPI: wartime, 0.47; peace-
time, 0.76.
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Conversion to ROAD will increase the workload about 17 percent. The
introduction of an expanded maintenance program will increase the workload
still further. Table 10 gives the approximate military manning for various
levels of UPI and maintenance programs. Table 11 gives the CLG manning
for comparable conditions. Figure 1 illustrates the requirements for military
mechanics for selected levels of maintenance.

The Ordnance Park Co®™ is the only TOE unit with a mission similar to
that of the maintenance groups. This unit stores vehicles and OVM in much
the same manner as the maintenance groups, performing storage maintenance
only and with a planned turnover every 30 days. With 1800 vehicles (including
artillery), the workload consists of receiving, inspecting, storing, in-storage
maintenance, preparation for issue, and issue of RFI vehicles as required.
The ratio is 1 man to 11.5 vehicles (including overhead) on a monthly basis.
The proposed Park Co*' has a strength of 123 men with a 1200-vehicle work-
load—a ratio of 1 man to 9.8 vehicles per month. However, the similarity
ends when it is considered that little deterioration can be expected in 30 days
and that the vehicles have been in operation and are presumably in operable
condition when received.

Civilian Labcr Group

The CLG presents some important possibilities. The unit studied is the
8902d CLG (DAS) stationed at Funker Kaserne, Esslingen, a company similar
to TOE 9-127,%® with a strength of about 150 CLG and 40-plus local wage rate
(LWR) personnel. Although this unit performs only third-echelon work, the
potential for custodial maintenance can be inferred. A great many of the men
have 10 or more years’ service in the unit. The LWR hav- ~ivil-service
standing and all those in the unit at this writing have been there for a consid-
erable time. They are much older than the CLG and have a higher absence
rate. As they quit or retire the space is dropped and a CLG space is opened.
The LWR are not as easily handled, administratively, as the CLG: it is diffi-
cult to send them on travel, and they have a higher wage rate but are not given
the fringe benefits of the CLG.

The CLG must qualify in arms, undergo Army training tests, put in 1
hr/week in training, stand alerts, and participate in FTXs. The unit is de-
signed to be 100 percent mobile, but because of the accumulation of bulky
parts it possesses only about 85 percent mobility. The younger men are sub-
ject to draft into the Bundeswehr and are given unpaid leave for this purpose.
All men can resign on 14 days’ notice.

On entering the unit each man receives 48 hr of basic training and on-the-
job training for 3 months. Vacancies permitting, the man may be raised in
grade or demoted at the discretion of the superintendent. Space and grade
allocations for the unit are permaneat.

Although it is a mobile unit, the CLG at Funker Kaserne has several
shop buildings in which it can park and supply vehicles and work partly out of
the trucks and partly from benches. At present this unit has the mission of
third-echelon direct automotive support for 2667 vehicles, or 3100 WVE.

Performance and Workload. An inspection of the shops indicated an ex-
cellent state of discipline and morale. All were clean, neat, and orderly in all
respects. The unit has received a number of “Superior” awards.
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MANNING, HUNDREDS

CONFIDENTIAL
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UTILIZATION OF POTENTIAL INDEX
N - Y e et N et Nt \ - /
Poor manpower utilization Wartime, Peacetime, Ooti- Constont workload,
168 he/ 105 he/ mum  constont service
month month ronge

Fig. 1—Military Manning Requirements, Mechanics

Mechanic Man-Hours per WVE

WVE
Q level, (including preservation),
man-hours mon-hours

8.2 7.4
12.0 10.0
20.0 15.3
25.0 18.6
37.0 26.7
40.8 29.2
55.0 37.6

16460 WVE - 26.7

698
630 mon-hours'2 year (at 105 ‘month) i

Somple computation:
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The superintendent was queried about the difficulties that might be ex-
pected in activating a similar unit for in-storage maintenance of prepositioned
vehicles. He estimated three men for 50 vehicles as a rule of thumb. [The
maintenance group reports (19 May 64) that 2 mechanics are being used for
50 vehicles.] This includes a technical inspection of 10 percent of stored ve-
hicles per month. He stressed the fact that the key personnel of such a unit
must be selected with care, and he advocated the use of Germans. He did not
believe recruiting would be very difficult; but the larger the number to be re-
cruited, the longer it will take to round the unit out. This suggests that the
acceptable transition would be to phase @ut the military as the civilians are
phased in.

For the most part the *wpport furnished the CLG is very similar to that
furnished regular units of th"¢ U8 Army. The allowances for food, clothing, and
quarters are about the same, /') parts, tools, automotive supplies, etc., are
furnished by the Army.

Since the pay is {a\f|\ comparable, the principal discernible differences
between a regular unit ang {nhe CLG are in the levels of skills and in the
productive-time available. w. +ftempt was made to compare quality of output,
but because the CLG man is a care®¥ mam with an average of 10 or more years’
experience and unreserved praise has been accorded CLGs by many officers
who are familiar with their work, the evidence is clear that the quality of this
work compares more than favorably with that of a similar regular unit.

The one CLG investigated has an authorized strength of 152 but is con-
sistently manned at a strength of 149, of which nine (including overhead) are
assigned to small-arms repair. The productive time of only the automotive
personnel will be considered in the calculation of the UPI (98 direct plus 42
overhead).

The working day for these e is 10 hr (with 1 hr for lunch), 5 days/week,
or a nominal 2600 hr,/year per man. F+um this nonproductive time is deducted
as follows:

Lunch 238 hr
Leave 220
Sick call 16
Military duty 134
Administrative time and holidays 260
Total 868 hr

The productive-time availability per inan in the CLG is thus 1732 hr/year, or
40 percent more than that obtained from the peacetime soldier. The CLG has
an estimated vehicular workload of 3100,4 = 775 WVE per month.2” (The
workload of this unit is the field-maintenance support of 2667 wheeled vehicles
and 1631 trailers, or approximately 3100 vehicle equivalents.) Although SR
310-30-15" is not quite clear on this point, it is assumed that the figure given
of 25 man-hours/field-maintenance repair also incluues overhead (Ref 32, p
474). Thus 775 WVE is equivalent to a demand of 1937 man-hours. On this
basis this CLG unit has a peacetime UPI of 0.89, an index so high as to indi-
cate highly efficient manpower utilization. The unit discontinues shortly after
D-day, so it has no wartime mission and no wartime index.

Since the use of a CLG team for permanent maintenance seems to merit
serious consideration, examination of the gold outflow that results is appropriate.
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Labor Group Management

1 Superintendent
1 Chief, administrative

1 Chief clerk, administrative

1 Clerk, administrative
1 Clerk, administrative
1 Chief clerk, supply

1 Clerk, supply

1 Mess steward

1 Truckmaster

1 Dispatcher

2 Cook, shiftleader

4 Cook, first

1 Driver, heavy truck

1 Driver, light truck

Total 18

U
o

>>>>mmt‘m'=mmmmmm
WaABAUVWULAEAGCWWNO®=
2
o
~N

Shop Office Small-Arms and Operaticn Section
*1 Chief, maintenonce shop (o0 1)
activity B-9 B18/22 1 Shop supv, small-arms repair B-S5 B27 1
1 Senior master, motor 1 Asst shop supv, small-arms repoir B-4 B27 2
vehicle maintenance B-o B18 14 1 Chief, motor .ehicle maintenance B-8 BI18. 13
1 Clerk, administrative B-4 B 1.7 1 Senior master, motor vehicle
1 Clerk, administrative B8-3 B 1/8 maintenance B-6 Bi1g8 14
Total 4 Total 4
Supply Section Service S:c'ion
1 Chief supply (DAS) 8-9 81827 1 Chief, motor vehicle mainte-
1 Clerk, supply (Depot) B8-6 B25.'16 nance detachment B-8 818 23
6 Clerk, supply (Depot) 8-5 B25.17 1 Master, motor vehicle maintenonce B-5 B18. 15
7 Clerk, supply (Depot) 8-4 B25 18 1 Machinist A-5 A 5‘S
5 Clerk, supply (Depot) B-3 B25 19 3 Craftsman A-5 A S5
1 Warehouseman A-4 A25 1 2 Craftsman A-4 A 572
1 Warehousemon A-3 A25 2 1 Driver, heavy spec vehicle A-5 Al8°2
2 Driver, heavy truck A-4 Al8 4 1 Wreckermon A-4 Al8 6
Total 24 Total 10
Small-Arms Section Automotive Sections
) Shop supv, small-arms repair B-5 B27 1 3 Chief, motor vehicle mainte-
1 Asst shop supv, small-arms naonce detachment B-.8 B8 23
repair B-4 B27 2 3 Master, motor vehicle maintenance B-5 B18/15
1 Repairman, small arms A-5 A27 1 6 Inspector, motor vehicle B-5 B18 25
1 Repairmon, small arms A-4 A27 2 32 Mechanic, motor vehicle mainte-
nonce A-5 AI8'N
32 Mechanic, métor vehicle mainte-
nance A-4 Al1812
6 Croftsman A-4 A 572
6 Driver, heavy spec vehicle A-5 Al872

Total 4

Total 88

*Incumbent of this position will represent the superintendent in case of absence.

Fig. 2—O0rganization Chart, 8902d Civiliun Labor Group
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REF . 43SRPFruR v foo- 432

CJ/, O F. ")

LABOR SERVICE PERSONN
(UsAR

BUR Circular $08-439)

EL UTILIZATION AND STATUS REPORT

SPORTS CONTROL SYMBOL
ABALS - HARY

AZPORTING UNIT 3. SUPEAVISION UNIT 5. DATE
902 C1LC (ORD DiS CEN) 12th Ltr Supv Dis 28 Feb £3%
men/ Neckar UBBYL, US Forced  Tevenih Kroy “thenee
P, AIGHED STRENGETH - GRADE DREAXDOWN $. NAVIONALITY
GRADR " A ":' A = '."u"‘..‘ ".',3‘ HATIONALITY juanmizo| sineLa | YOTAL
o [ [ [ - L] [ » ] ) L 1
XAl ALBANIAN
.- 10 L) 1 1 SULGARIAN
o- 2 2 2 C2ECHOSLOVAR
®-8 2 4 6 [ E3TONIAN
LERJ GEAMAN 2T 138
a- 1 3 [} S HUNGARIAN
e-» 2 1 4 20 20 LATVIAN
o-a 1 2 1 12 LITHUANIAN
o3 2 F F 2 8 2] POLISH T T
-2 ROMANIAN
) RUSSIAN
» sweveTA 3 5 & 30 10 54 54 URRAINIAN
Ao YUGOSLAY
A-S 1 > 2 21 16 43
A-9 30 ] 4 1 S0 48
A- 3 2 4
A-2
a.
s svaveras | WY 14 7 pL] 98 95
ToraL 43 19 13 64 10 152 149 vovaL 59 90 149
% PAV OATA 8. HO. NON-PAY STATUS
A - 205,63 F - 2,350.00 b
B - 180.00 (Total coste: 100,216.39) 1. MANDAYS LOSY
C - 452,680 a. SICKNESS s OTHER
192 108

12, UTILIZATION
Thig unit {a ort ]
7 unite, 2,667 wheel vehicles,

1, €31 trailers,

11,829 srmall arm

13, REMARKS
Explanation for subjtem 9-F
265.00 foremans supplement (5)
12.C0 travel discharge
1,196.00 standby duty
895 . A c T4A

DM 2.350.00

Explangtion for subitem 11b

44 meri 105 days Ord lv
Z_1:9n 3 days AWL

Total Lcsses

108 days

AGL (1) ¢ 81-50M-02¢0

Fig. 3—Sample of Labor Service Personnel Utilization and Status Report, Form AE 471
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16, PERIONNEL ACTIONS

nAME LA BATSR NATUARL OF Acfﬁ
GAINS
A-471 STEINL, Frarz 182 192 23 Feb 63 inst
Lossfs
A-3/1 BIENICK, Dietmar 182 172 01 Ped 63 transf to 8043 CLG
A-4/1 PULXO, Josef 169 276 28 Feb 63 | esparated
4-4/1 RAMEL, Dieter 182 173 |15 Peb 63 | separated
NPAY STATU
A~5/2 MEISSKER, Gerhard 169 198 01 Jul 62| Mil Svo Ger Army, 10 wmonth
A-4/2 PYSNY, Hans 169 180 30 Sep 61 M{l Sve Ger Army, 18 month
{15, TYPED NANE ANG GRADE OF UNIT SUPEAVISOR 6, SIGNATUAR 7. TP, HOu

Fig. 3—Continved
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Gold Outflow Entailed. The CLG-DAS organization chart is shown in
Fig. 2 and a typical monthly status report, Form AE 471, is reproduced in
Fig. 3. Pay rates, in deutsche mark, are shown in Table 12. From these it
has been determined that the average monthly take-home pay is $169 per man.
Other benefits accruing are in kind and can be ignored since they do not appear
as gold outflow. Installation costs, technical supply, etc., remain unchanged.

TABLE 12
Civilian Labor Group Pay Rates

Salary, deutsche marks®
Personnel
category. Step 1 Step 2 l Step 3 I Step 4 I Step 5§
Group \
| 135 30 165 185 —_—
2 160 e 190 310 _
3 190 M5 325 350 —_
] a5 330 550 370 —_
5 350 65 385 610 —
0 500 610 615 660 —_
Group B
| 1 156 106 179 198
&0 1°wo 189 06 230 331
3 . 352 53°8 605 o
} 583 ({4 631 650 O6R3
> 618 n73 699 By ™
6 T2 TO6 791 8lo 819
N 830 835 HRY 922 939
B 952 999 100 1091 1138
9 1081 132 t1og 1257 13G7

10 1211 1286 1362 1139 [ BUN
n 1337 1413 [RE) 1570 1632

3 Approvimately 3 DV dollar.

The last Seventh Army Gl informal survey (January and March 1962) of
the gold outflow shows that the average monthly take-home pay of military
personnel was $164 per man, of which $36 was spent on the economy. The
UPI for the CLG can be held consistently at 0.89. The military UPI may vary
somewhat, most probably between 0.62 and 0.76.

Table 13 assembles the above values into a comparison of net cost and
net gold outflow for various combinations under several levels of maintenance
effort. The low level is defined at 8.2 man-hours/automotive vehicle per 6
months. The high level is defined as 55 man-hours/automotive vehicle.

Using the CLG operating at 0.89 and a comparable military unit at 0.62
at the low level of maintenance, the net saving is $112,000 per month but the
net increase in gold outflow is $89,000. Similarly at the high level the net
saving would be $281,000 per month and the net increase in gold outflow,
$212,000.

The foregoing concerns only the custodial unit itself with only second-
echelon repair capability. Three ordnance third-echelon units now support the
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custodial units. If CLG is utilized the custodial TD could well include third-~
echelon capability. This would increase the size of the unit but release the
ordnance companies for other duties. A reasonably accurate TD to include
this third-echelon capability would not be difficult to draft. The cost of the
operation would be much smaller than military operation, as can be inferred,
but the net gold outflow would necessarily increase by something over $100/
month per additional civilian required.

To say the least, the use of a CLG for custodial maintenance should be

studied further.

Effect of Program Variability

Preparation for BIG LIFT has shown that the exercise program, under
present conditions at least, gives no assurance of subsequent reliability {(see
subsection “Reliability”). The alternative, made clear by the data at hand, is
a program of regular inspections and repair. The fogging procedure proposed
by the P&P team was expected to eliminate exercise of wheeled vehicles, and
a procedure to preserve tracked vehicles without exercise was to be devised
by the P&P team. Fogging is allegedly good for a period of 6 months; thus all
computations of manning for an organization that combines preservation with
periodic inspection were based on this 6-month cycle.

With the introduction of fogging as part of the S service, the exercise
program was discontinued after BIG LIFT.

Morale*

The problem of morale was not studied in this project because of the
early decision to concentrate on problems of seemingly greater importance.
However, this factor was observed during the ccurse of the investigation. The
following comments are based purely on this cursury observation:

It was fairly obvious that a large proportion of the men were below
the average usually encountered. Rotation is nearing for many, and in the ordi-
nary course of events the units will approach average as new assignments are
made. Probably this low level will correct itself in time.

The chief complaint was lack of opportunity for promotion. The men
usually volunteered the information that no promotions had been made in the
maintenance groups during their tour. No check was made of the validity of
this or any other complaint; comment on this is made merely to report the
attitude of those men with whom the study team came into contact.

Low morale may be caused by several other possible factors. The
custodial mission ceases after staging and issue and the men are therefore
uncertain of their future. For a time the general expectation was that they
would be absorbed into the incoming unit, but later it was accepted that no

*Most of the deficiencies discussed in this section appear to have been corrected
prior to July 1964.
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detailed plan existed for their disposition, and they would eventually go to a
replacement unit.* Consequently there was very little pride in the outfit.

Working conditions are improving generally, but for a time field condi-
tions prevailed and the men had difficulty reconciling this with the supposedly
permanent type of operation expected under the prepositioning concept. Most
of the work has to be conducted in the open; in winter the cold slows the opera-
tion, and in the spring the mud and casual water frequently hinder operations.

The men were not in sympathy with the exercise program and seemed to
be unanimous in their belief that it made no sense. Observation of the exer-
cise procedure in most instances disclosed a token performance and, in one
instance at least, downright carelessness.

Conditions appeared to be much better in the officer class. For the most
part command and staff were proud of the systems they had been permitted to
introduce and the work they were able to do though restricted by the instruc-
tions from higher headquarters.

The change in the maintenance procedure that eliminates vxercise and
concentrates on preservation and periodic inspections by mechanics should do
much to alleviate the maintenance problem for the officer personnel.

Since no concentrated study was made of this problem area, no formal
recommendations can be made, but it is suggested that morale will improve
as facilities are improved, TAs are approved and tools issued, the rotation
process effects changes, maintenance procedures are finalized, and a detailed
plan is evolved for disposition of the men after their mission has been ac-
complished.

MAINTENANCE PROCEDURES

Original

The first maintenance group, composed of maintenance personnel from
the earmarked user divisions, was to receive the equipment and prepare it

*Para 6, Hq, Seventh Army LOI 12 Aug 63%? states:

(C) Personnel: a. Personnel as-.gned to the Maintenance Groups for the
accomplishment of missions and responsibilities related to prepositioned equip-
ment will continue to perform their duties as directed by Commanding General,
Seventh Army Support Command, until such time as this mission is accomplished
or Seventh Army is relieved of this task.

b. When the mission is accomplished and personnel €l the Maintenance
Groups are no longer required in their initial role, Commanding General, Seventh
Army Support Command will recommend and Commanding General, Seventh Army
will direct their assignment based on the existing situation. For planning pur-
poses, the following priority of assignment is assumed:

(1) Fill any critical personnel shortages which may exist in incoming
units whose equipment is8 being maintained by the Maintenance Groups.

(2) Use as replacements as determined by Commanding Gencrai,
Seventh Army.

The paragraph cited above was revised in May 1964 by the action staff section
(G4) to replace “Commanding General, Seventh Army Support Command” with “Com-
manding Officer, Seventh Army Augmentation Readiness Group.”
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for storage by means of a Q inspection. Few records of this operation remain,
but evidence is available that the reception of the equipment was a huge task
that left little time for adequate preparation of the vehicles for storage.

When the present TD units relieved the L&M detachments an LOI from
Hq Seventh Army designated the custodial-forces maintenance procedure that
was later incorporated in the SOP of the IMG from the AMG."® The major
provision of this procedure was biweekly exercise of the powered vehicles.

No vehicle was to be given a further Q inspection unless it had been inoperation.

The preparation necessary for LT exercises indicated that the initial Q
service and subsequent exercise did not keep the vehicles in RFI status (under
the IROAN concept, Code 1). The reliability of the vehicle for the prescribed
period, 90 days after issue, is discussed in more detail in the “Reliability” sub-
section.

In all units universal dissatisfaction was found with the prescribed exer-
cise program and the condition of the vehicles resulting from the unsatisfactory
initial preparation. The AMG road-marched about 250 vehicles for 100 miles,
complying with the instructions for operation before performing the Q inspec-
tion deemed necessary to bring the vehicles to an RFI status. In preparation
for BIG LIFT, road marches were resumed on a much larger scale, but, after
about 700 vehicles had been marched, this procedure was discontinued because
of the grave risk of crippling the vehicles by moving directly from the park
without second-echelon inspection.

Current

The procedure in preparation for BIG LIFT, in effect at this writing, is
to perform an S check on all vehicles, give them an extended road test, com-
plete a technical inspection (TI), and correct all remaining deficiencies. Only
then is the vehicle considered RFI (Code 1). (This procedure is substantia.ily
that put into effect following BIG LIFT, except that the road test has been
shortened or deleted and preservation processing has been added.)

Because of the increase in vehicles in the ROAD armored division and
the field maintenance required on most of the vehicles in preparation for BIG
LIFT, the IMG has been called on to furnish all additional equipment to bring
the AMG materiel up to TOE level and the AMG has been augmented by ap-
proximately 1000 mechanics and other skills to inspect and service all ma-
teriel. If it is kept in mind that the AMG will have had 4 months’ notice of
BIG LIFT, the discussion of the condition of the equipment (see the section
“Effect of 2-Week Exercise Periods on Operational Readiness”) may be under-
stood better. The reliability of the equipment was so seriously in doubt that
this rather sizable maintenance effort was deemed necessary as insurance
against complete failure of the exercise.

Proposed

Semiannual inspections (see Fig. 4) have been proposed in conjunction
with a preservation process that includes fogging. These inspections and
servicing are to be phased over time. Maintenance of a 6-month cycle re-
quires that 61 automotive vehicles, not including trailers, be serviced per
working day (8012 vehicles, 131 working days/half year). A surveillance
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patrol on the parks will tend to increase the continuing workload somewhat by
turning in for repair the deficiencies, discovered during patrol, that cannot be
repaired by the surveillance personnel. On the other hand the workload in
preparation for issue will be diminished.

RF1 2d-echeion S
Storage inspection (Q2)*
4
[ Negligible l I | Negligible
Direct
e Complt'.e exchange,
preservation
loce
Negligible
T 4
3d-echelon 2d-echelon
Road test : )
repair repair
[
Y
- Recycled
Recycled

Fig. 4—Simplified Model of Current and Proposed Semiannua! Maintenance Cycle

*“Includes some preservation.

Maintenance Standards. These have not been developed for the achieve-
ment of the desired degree of reliability. Tl e maintenance groups have esti-
mated that 55 man-hours/automotive vehicle (not including trailers) will be
required to keep the specified number and types of vehicles in top shape for
the 6-month cycle.* The proposed schedule is shown in Table 14. No data
sufficient to estimate the degree of reliability to be ensured by this amount of
maintenance exist at this time.

The records of several active units have been studied, with only partial
success, to obtain some standard whereby prepositioned equipment can be
judged. No reason is apparent for forcing the prepositioned materiel to a
standard higher than the theater average, particularly in view of the manpower
costs involved, if, with acceptance of the criterion of Ref 5, p 74, a 90-day
level of major components is also prepositioned.

To obtain a set of standards some statistical control must be exerted on
the activity records of selected units over a significant period of time. This

*The ARG comments,3 19 May 64, that “The figure of 55 man-hours is desirable,
but a somewhat lesser figure of about 42 man-hours should meet minimum requirements.
The extensive road test, although desirable, is not considered essential to good main-
tenance,
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can be done in the theater but it will require several months. The study of the
vehicles of the aggressor force in BIG LIFT offers an opportunity for rapidly
obtaining the desired standards. The performance of the prepositioned equip-
ment during BIG LIFT can then be compared relatively easily with performance
of other equipment. Data from LT have given a sample of performance after a
recorded low service. Data from the early marches of the AMG give a sample
of performance without ary service. Finally the data from BIG LIFT will fur-
nish an estimate of performance after the longer service.

TABLE 14

Maintenance-Group Estimates of Man-Hours per Holf Year
Required To Achieve Maximum Reliobility

Time, man-hours

Servicw Wheeled Trocked
) ) Trailers

vehicles vehicles

Inspeciion 2 ] ',
Service, including

preservation 32 30 3
Mechanical road test ] 5 0
Repair 8 12 2
Inspection i 2 2
Fogging 2 i 0

)

)
-
~

Total 19

The above applies to vehicles only. No records are available on most of
the other prepositioned equipment; but, again, BIG LIFT offers an opportunity
to obtain standards and performance for representative high-density items.
These should be sufficient to set a level of maintenance that would ensure
comparable performance.

Storage. Controlled-humidity warehousing has been accepted for the
long-range plan. Large warehouses will contain all class I, II, and IV materiel
(with a few exceptions). The relative humidity in the warehouse will be kept
constant by means of external pumps. The cost of these warehouses will pre-
sumably be offset by the reduction in maintenance effort, although it is possible
that bomb-resistant construction may be available for this purpose. Measure-
ment or prediction of the efficacy of this procedure and investigation of ex-
isting resources are considered beyond the scope of this study.

Support by Higher Echelons

Originally all prepositioned equipment was satellited on the nearest
existing third-echelon shops for support. Repair of prepositioned equipment
was a secondary mission, and the backlog constantly grew larger. The modifi-
cation work order (MWO) workload in third echelon was significantly high, and
use of a priority-of-work system was necessary.

In the spring of 1963 two ordnance general service companies, one direct-
support company, and a signal platoon were assigned specificalily to support of
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tiie prepositioned equipment. Evaluation of this support situation was im-
practical because of the abnormal maintenance requirements in preparation
for BIG LIFT. If the semiannual inspection procedure is approved the re-
quirement for this support should remain about th-» same, since the condition
presumably will not be changed materially by the passage of time.

ISSUE AND TURN-IN

Issue and Use

Procedures for the reception, issue, ana -taging of an incoming unit*!
during the mating process, and for turn-in and return to storage,lz are out-
lined in App A, “Property Accountability” section. Probably because of the
comparatively small amount of equipment used and the long periods of advance
notice, LT showed little deviation from these procedures. Furthermore, the
same staging area has been used each time, and staging has become routine.
Prior to BIG LIFT the staging areas for all the equipment had been selected
but not used except for LT; thus LT has been the only means for evaluating
this part of the custodial mission.

With the advent of BIG LIFT and the preparations required for it, it was
realized that even with 4 months’ notice the AMG alone could not possibly
get the armored equipment into the proper condition in time. The necessary
augmentation for this purpose may well exceed 100 percent of the permanent
maintenance group. (The actual mechanic augmentation was reported as 126
percent.) It is much too early to evaluate any segment of this preparatory
effort, but it may prove very fruitful during BIG LIFT to examine these ex-
amples of the several problem areas that have emerged: (a) sustained main-
tenance effort required to ensure a constant acceptable state of operational
readiness; (b) augmentation required during the critical 14-day period and the
planning required to designate and move this augmentation to the proper loca-
tions at the proper time; (c) replacement materiel to be prepositioned to en-
sure the desired degree of reliability during the 90 days required to establish
normal support with respect to the amount of maintenance effort furnished by
the custodial groups (cost-effectiveness study indicated); and (d) development
of a set of standards of performance and determination of amount of risk in-
volved in tolerance limitations about that set.

Turn-in

Turn-in of equipment is entirely a peacetime operation. In the main-
tenance group SOP'? this aspect is treated as “operation and preparation for
re-storage after such operation. For such small exercises as LT the cus-
todial unit has the capability for this task. Under BIG LIFT, augmentation by
maintenance personnel from the using unit will be required for the period of re-
storage preparation. The evaluation of this operation has no bearing on the
wartime mission of the custodial units.
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EFFECT OF BI-WEEKLY 10-MIN EXERCISE PERTODS
ON OFERATIONAL READINESS

With the data available from a sample of 20 exercise periods (4 Sep 62-
7 Jun 63) for 107 vehicles, an estimate was made of the operational readiness
of these vehicles, i.e., their capability of starting up and driving past a desig-
nated starting point at a given point in time.

Of the 699 deficiencies reported during these 40 weeks (2 weeks between
exercise periods), 13 were cancelled, 54 were MWO applications, 4 required
fabrication, 94 were recorded repaired, 145 were unrecorded repaired, 317
minor deficiencies were uncorrected and requisitions had been forwarded, 23
were uncorrected but were continued in service unrepaired, 39 (31 of which
kad been repaired) had been evacuated, and—at the end of the 40 weeks—only 8
were on deadline. Therefore 99,7107 = 93.5 percent apparently operationally
ready.* The great majority of the deficiencies discovered were minor in
nature; the possible low efficiency of the exercise procedure in uncovering
major deficiencies casts some doubt on the valid:ty of this readiness estin.ate.

TABLE 15

Distribution of 699 Deficiencies Discovered
during Exercise Periods
(107 vehicles)

Exercise periods

uncovering Deficiencies Vehicles
deficiencres per vehicle deadlined

156 ] 11

o) & 3

13 3 1

& i &

U] 5 0

O O 0

2 T 1]

- -t
- X -
= o

An interesting estimation of the condition of the vehicles of the 107-vehicle
sample is given in Table 15. In 40 weeks there were 2096 exercise periods:
deficiencies, distributed as shown in the table, were found in 343 periods. No
deficiencies were found in 1762 periods.

* An opportunity to check this value was offered when the AMG road-marched
several hundred vehicles, apparently selected at random; 95.5 percent of the vehicles
stavted up but 1.2 percent failed to leave the park, giving about 94.3 percent readiness,
which agrecs with the first estimate. The extensive preparation for BIG LIFT raised
this valuc to more than 98 percent.
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The distribution of deticiencies indicated that discovery was primarily a
function of the care with which the inspection was made. The grouping of dis-
coveric.s indicated some perturbations caused by holidays and cold weather,
but the reasons for others can only be guessed, Discovery distribution is shown

in Fig. 5.
4-15 Sep 3 A '
18-29 Sep k|
2-13 Oct 2
1527 Oct ?
|

30 Oct-10 Nov 20
13-24 Nov |22
27 Nov-8 Dec ] 32
11-22 Dec I 14
25 Dec-4 Jon | O
7-18 Jon | O
21 Jon-1 Feb | 21
4-15Feb []1
18 Feb-1 Mar 7
4-15 Mar T 85
18-29 Mar [ 2s
1212 Apr 15 |
15-26 Apr 14
29 Apr-10 May |5

13-24 May ] d
27 May -7 Jun 1 1 1 1 |
o 10 20 30 40 50
DEFICIENT VEHICLES

EXERCISE PERIOD, 1962-1943

Fig. 5—Distribution of Deficient Vehicles by Exercise Period
107 vehicles, 40 weeks of exercise periods.

At first glance, Table 15 gives the impression that the vehicles were in
fairly good condition. Actually the continued mounting of maintenance man-
hours required for preparation for BIG LIFT becomes an increasingiy stronger
indictment of the efficiency of the exercise program or of the manner in which
it was conducted. (Maintenance man-hours per vehicle in preparation were
close to 150 during the period 8 Jul-22 Oct 63.) Efficient surveillance pro-
cedures would probably have identified many of the deficiencies remaining
undiscovered throughout the 40-week period. A model of the exercise pro-
gram (see Fig. 6) shows the paths in the procedure by which deficiencies would
easily escape detection.

ASSURANCE OF RAPID RESPONSE

Before examining the reliability of the materiel now prepositioned some
aspects of the prepositioning concept itself must be examined.
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The present logistic system in Europe is geared to support the existing
military population. The introduction of two divisions into this system would
create an enormous demand for logistic support (probably an increase of 25
to 40 percent) that would have to be met, at least in part, by the force in being.

The nondivisional elements of a division slice have a combined strength
of approximately 30,000 men.”* The support requirements can be inferred
from the fact that more than 60,000 men normally are necessary to back up
two divisions,

Apparently, then, the advantage achieved by the rapid response could be
maintained at a consistently high level if equipment were prepositioned for
both support and combat elements of the division slice.

Airlifting critical elements of the slice might be feasible or, when that capa-
bility is lacking, the support elements can be sea-transported with greater
rapidity than if equipment had to be shipped also.

The keynote of prepositioning is rapid response; by extension of the con-
cept to include the entire slice it follows logically that the advantige can be
sustained. Of course the caveat is that there must be assurance that the re-
liability of the equipment will be maintained within acceptable limits, i.e.,
near the typical theater level, granted that this slice is operable and operating.

To preposition the materiel for the entire slice (roughly, over 200 percent
more than is presently prepositioned) is beyond the resources of Seventh Army.
The materiel and manpower allotted to original implementation severely taxed
these resources as it was.

The establishment of prepositioning as a separate project to be funded,
stocked, and operated separately but under administrative control of the area
commander might well be a solution to this problem. The study of these as-
pects is considered beyond the scope of this project, but the advantage of having
a rapid response that does not deteriorate with almost equal rapidity is intrigu-
ing enough to merit serious consideration of a companion study.

RELIABILITY

Resource Allocation

New equipment when issued will normally perform as well as or better
than similar items that have been in use for some time. Used items may be
made to approach a condition of newness by the expenditure of increasing
lengths of time and quantities of replacement parts. The characteristic curve
of any maintenance program directed toward maximum reliability takes a form
similar to that shown in Fig. 7. When resources are inadequately allocated
the equipment can be expected to have a lower level of reliability., Minor addi-
tions may make very little difference, as shown by the slope between A and B.
Increasing allocations of resources may result in a much higher rate of return,
until a point is reached at which the return begins to increase at a decreasing
rate, as shown by the slope between C and D. At an optimum point, i.e., E,
the return per unit expenditure on resources is maximum-—i.e., maximum effi-
ciency in the use of resources.

Logically, all other things being equal, the performance standard set for
any item should take into consideration the location of this point of diminishing
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returns. Obtaining the numerical coordinates of this point is quite difficult
and, practically speaking, resources available to the Army in peacetime are
seldom considered adequate in enough respects to do more than attempt to
achieve this level, e.g., for a specific purpose, resources may be more than
adequate but improperly used. The level about some point F is the usual com-
promise; maximum possible efficiency is obtained when all resource alloca-
tions are consistently at this same level if weighted according to their apparent
military value.

RELIABILITY, %

I
]
I
|
|
|
|
|
]

EXPENDITURES ON RESOURCES

Fig. 7—Characteristic Curve of a Maintenance Program

The military value of the prepositioning concept is intuitively high, but
it can hardly be considered of greater value than the concept of maintaining
the highest possible level of combat effectiveness of the troop units already
on the ground. The allocation of resources to achieve a performance standard
for prepositioned equipment higher than that of Seventh Army active units must
inevitably decrease the performance capability of these active units,

The problem then is to select performance criteria approximately equal
to the theater leve!l of performance used as a standard. The performance of
the vehicles of several active units was studied for this purpose. Because of
the recordkeeping system case histories could not be compiled in as complete
a form as was desired for statistical evaluation. However, since the same
condition was encountered in the records of prepositioned equipment, all biases
were considered compensatory. Therefore the comparison with the derived
standards can be made on a reasonably accurate basis.

For the purpose of this report, those data that were obtained from the
active units have been used as the standard for comparison with the data ob-
tained from the LT exercises (see the section “Utilization with Preparatory
Maintenance”). The results stemming from so small a sample are not con-
sidered completely reliable, but they furnish considerable evidence concern-
ing the condition of the equipment.
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Effect of Preparatory Maintenance

Reliability, a function of deterioration or wearout (either because of in-
storage time or operation) and maintenance after issue, is defined as the proba-
bility of continuous operation nver a designated period of time or number of
miles. Time will be used in the following discussion of prepositioned vehicles,
although the argument also holds for mileage.

Vehicles may be expected to behave as shown in Fig. 8. The probability
that the vehicle will run continuously until time t decreases as t increases,

In other words, the reliability for the system is time dependent.

Deterioration due to
shelf life or operation

*RELIABILITY, %

T

)
!
|
|
|
|
]
1
I
!
Il

|

|

|
1
t2

3 t3 H [ te
TIME ¢

Fig. 8—Relation between Reliability and Time
since Last Repair

Mission of length T - t, — (gorty —1y.

*Probability of continuing in operation until given time
since last repair.

The probability of completing a mission of length T depends on the starting
time relative to t,, i.e., at maximum reliability. If the mission starts at time
t;, the probability of completing the mission is higher than if started at time (;.

Generally advance notice of the next proposed issue of prepositioned ve-
hicles (3 months for LT, 4 months for BIG LIFT) has been available, and the ve-
hicles have been given maintenance preparatory to issue, Because of this
maintenance all vehicles were considered to have been issued at time ¢(,.

In this study, for the purpose of measuring reliability, the 90 days (esti-
mated time for the establishment of normal suppcrt) mentioned in Ref 5, Par 7,
is considered the appropriate value for t, - to. The percentage of vehicles
operating for 90 days without the requirement for major assembly replacement
is called “90-day reliability,”

One unresolved question is: How extensively and how often should this
maintenance be accomplished? Obviously the amount of preparatory effort
depends on the condition of the vehicles at the time of the alert. If the vehicles
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have just been through extensive maintenance the preparatory effort should be

less than if they have been standing untouched for a long period. (The mainte-
nance group introduced a 6-month cycle—the S service—starting with the prep-
aration BIG LIFT, 22 Jul 63.)

Whatever the magnitude of this preparatory maintenance, the performance
of the vehicles for a limited period after issue should be predictable on the
basis of the amount of preparation. Ordinarily in the quantity required for a
division every vehicle, even new, cannot be expected to operate for 90 days
without some major maintenance. Combat effectiveness with respect to mo-
bility is a command evaluation and only the commander can decide whether
the mission is successfully completed if 90 percent of the vehicles operate for
90 days or if only 50 percent of the starting vehicles are still in operation at
that time. In other words, combat effectiveness of the vehicles of a unit from
the viewpoint of mobility is closely aligned with the actual behavior of the ve-
hicles as compared with their predicted behavior.

The mission of the unit designated to use the prepositioned equipment is
essentially that of active units already in the field. Therefore in accordance
with Ref 5 it would follow that prepositioned vehicles should be expected to
have the same reliability during the 90-day period as active units. (This brings
up the interesting corollary that if the prepositioned vehicles should have this
reliability they must actually be RFI and have prepositioned ASL/AOSL of proper
size.) A higher reliability is desired, but it may be an inefficient utilization of
resources; a lower reliability may negate the whole reason for prepositioning
equipment or introduce a measurable element of risk in selecting the lower level.

To obtain a control or standard for LT units, data from active battle groups
were used. The standard affords a basis for comparing the effect of varying
amounts of preparation on the reliability of the prepositioned vehicles.

Army standard

W-DAY RELIABILITY

TIME SPENT IN PREPARATORY
MAINTENANCE

Fig. 9—Relation between 90-Day Reliability
and Amount of Preparatory Maintenance

Assuming that all the prepositioned vehicles are at the same reliability
level, i.e., a specific time since last extensive maintenance, Fig. 9 is an inter-
pretation of how different degrees of preparatory maintenance “buy” reliability.
At present, data exist for two points on the curve—no preparatory maintenance,
and the preparatory effort for the several LTs. Presumably BIG LIFT will
provide a third value, high-level preparation.
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On the assumption that in time of emergency no time may be available
for anything but token preparation, one objective of this study is to find the
value for time since last extensive inspection and repair that will keep the ve-
hic.es in the constant state of readiness giving the maximum 90-day reliability
consistent with the manpower and other resources available to Seventh Army.

UTILIZATION WITHOUT PREPARATORY MAINTENANCE

During the period 15-25 Jul 63, each of the maintenance detachments of
the AMG road-marched a portion of its prepositioned vehicles. This march
was called Short Thrust II. About 700 vehicles were driven directly off the
park and their performance was recorded. Length of march for tracked ve-
hicles was 25 to 28 miles and for wheeled vehicles, 100 to 107. Table 16 shows
the type and number of vehicles marched by each maintenance unit.®® It should

TABLE 16
Vehicles in 15-25 Jul 63 AMG Road March
. . Trucks
Maintenonce unit, APC | Tonk | Total
';-'orj 3-ton ] 2'z-ten I S5-ton
Ist 15 29 51 11 66 [}] 235
2d T 6 35 23 12 33 181
3d 21 N ] 8 9 23 79
Artillery 18 28 8 3] Y 0 66
Support 0 10 St 32 - - 126
Total 159 110 158 115 89 36 687
TABLE 17

Vehicles Marched 15-25 Jul 63 as Percentage of Prepositioned AMG Vehicles

{687 vehicles, 21.2 percent of total vehicles)

Maintenance ur.it Trucks
detachment ’ ) anc =
'i-ton l 3-ton I 2'3-ton rs-fon
1st 29 ¢l 32 33 32 0
2d 23 1t 13 22 5 21
3d | Ind 19 1 13 13 13
Artillery 15 20 6 17 t 0
Support ] ] 12 1% - -

be stressed that these vehicles had presumably been stored since late 1961 and
most had had no Q maintenance inspection for at least a year. This march and
the march of the 249 vehicles reported previously (see “Data Sources”) were
the only cases of vehicles being started and driven off the park with no record
of preparatory maintenance.

The vehicle density maintained by each detachment was given earlier (see
first section); the percentage of each type of prepositioned AMGvehicles marched
is shown in Table 17. These represented 21.2 percent of the total.
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a. Wheeled vehicles, N 81 b. Tracked vehicles, N 20
Fig. 10—Miieage Distribution of Dropout Occurrence
All holts, AMG road march 15-25 Jul 63.
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Fig. 11—Mileage Distribution of Occurrence of Disabling Deficiencies
Vehicles unable to continue, AMG road march 15-25 JSul 63.

Caused by lack of wheel cylinders.
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Road-March Dropouts

The renorting form for Short Thrust Il requested information on how far
a vehicle traveled before coming to a maintenance halt, what the deficiency
was, and whether the vehicle continued the march, Figures 10 and 11 show
distributions of mileages at which the dropouts occurred—the former including
all halts, the latter only the halts that forced the vehicle to discontinue the
march and be towed in. As can be seen the wheeled vehicles experiencing
failure showed a tendency to halt early in the march, although less than half
the failures required the vehicle to be towed back to the park. Sixty-five per-
cent of the tracked-vehicle halts were disabling.

It is interesting to note that 6 of the 29 disabling deficiencies on wheeled
vehicles were caused by lack of replacement wheel cylinders for 2;-ton trucks.
A total of 26 wheel cylinders were required during the march for these trucks
and only 20 were available. The mileages at which these vehicles discontinued
the march are indicated in Fig. 12. Most of the brake difficulties were experi-
enced at the beginning of the march, 29 out of the total of 42 occurring in less
than 30 miles.

On tracked vehicles the story was quite different. The power train—mainly
the differential and transmission—accounted for more than half the deficiencies,
primarily because of overheating. The electrical system accounted for another
quarter of the trouble. Figures 12 and 13 show breakdowns of the deficiencies
that occurred on the march. Figure 13 shows percentages of nondisabling de-
ficiencies by type for both wheeled and tracked vehicles and Fig. 14 analyzes
in the same manner the portion of deficiencies that provided disabling.

Vehicles Deadlined for Third Echelon

The road-march report did not give the entire story. On 25 Jul 63 the
requirement was placed on the maintenance units to submit an Equipment Status
and Deadline Report (DA Form 2406) to the AMG headquarters. Fully two-
thirds to three-quarters of the vehicles entered on the form as deadlined for
third echelon were participants in the road march and were deadlined between
15 and 25 Jul 63. Table 18 shows this number of vehicles by type.

Relating Table 18 to the total number of vehicles marched, Table 19 shows
the percentages represented by vehicles evacuated to third echelon after the
road march,

Vehicles Deadlined for Second Echelon

Table 20 gives the number of vehicles deadlined for second-echelon main-
tenance after the road marches. Some vehicles required both second- and
third-echelon repairs. Table 21 provides a summary of vehicles requiring
either level of repair; vehicles requiring both were counted only once.

Analysis of Data

The percentage of vehicles deadlined for third echelon during or after the
July road marches was 24 percent, as shown in Table 19. This figure may be
somewhat high but establishes an upper bound.

Comparison of the march data (Table 16) and the deadlines (Table 21) for
the Support Det shows an inconsistency. More vehicles were deadlined as a
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Miscellaneous

% Gas leak

Engine ond Cooling
Components system

Power Brake Pon.m
train system train
Elecirical
by Btem
Electrical
system
Fuel
sy stem
a. Wheeled Vehicles, N 81 b. Tracked Vehicles, N 20
Fig. 12—Distribution by Type of Nondisabling Deficiency
Vehicles halted but able to continue, AMG
road march, 15-25 Jul 63; all halts.
Gas leok Gas leak
Cooling
system
Power Brake
train system Power
Electrical ns troin
system
Elsctrical
fystem
Fuwl
Ay Etem
a. Wheeled Vehicles, N 29 b. Tracked Vehicles, N 13

Fig. 13—Distribution by Type of Disabling Deficiency

Vehicles unable to continue, AMG
rood march, 15-25 Jul 63
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result of the march than were reported marched (e.g., Yi-tons, 2'.-tons). Con-
ceivably a number of nonstarts could have appeared on the deadline report but
not on the march report, but this could not be confirmed. The possibility also
exists that some vehicles participating in the march were not reported.

TABLE 18

AMG Vehicles Deadlined for Third Echelon during or after Road March,
15-25 Jul 63, by Type and Maintenance Unit
{Total,® 148 ve' cles)

Bottalion Trucks
maintenance APC Tank
detachment? le-ton I 14-ton J 2'2-ton r 5-ton
Ist | - 13 1 6 -
24 8 - 1 1 9 6
Artillery 16 | | = = -
Support 1 23 8 9 - -
Toutal 26 21 63 1t 15 [

v dludes 3d Det. which did not prepare Form 2106,

It is possible that more vehicles were marched by Support Det than were in-
dicated. No Yistons were reported marched, but at least 11 had second- or third-
echelon deadlines between 1523 Julv,  also, 63 2'-tons were reported dead-
lined although onlv 51 were reported marched.  This could also be explained if
nonstarts were included on Form DA 2106 but not on the march forms.

TABLE 19

Relation between AMG Vehicles Marched ond Evacuations
to Third Echelon ofter Road March, 15-25 Jul 63

Evacuoted to third schelon
Reported
Type marched® Percent of
Number R
vehicles morched
Truck
Yi-ton 115 26 19
Yieton 103 21 )
2'-ton 150 63 13
S-ton 107 1 13
APC H0 15 19
Tank 33 6 18
Total 608 118 21

*Excludes 3d Det, for which no evacuation reports were available.

Assuming that the entire stock of prepositioned vehicles in the Support
Det was marched, the percentage reported deadlined for third echelon drops
to 18, a possible lower bound. (The Support Det had 207 vehicles, which were
added to the 608 known marched for a maximum total march of 815 vehicles.)
From this it can be concluded that of the vehicles in the original configuration
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the percentage requiring third- echelon maintenance after marching up to 100
miles with no preparatory maintenance lies in the range 21 + 3. However, im-
provement in equipment condition since July 1963 may have changed this value.

A comparison is possible here with the vehicles prepared for LTs III and
VIII. Of 300 wheeled vehicles sampled, 27 required a third-echelon job order
before issue. This work arose out of the Q inspection. The vehicles were not
marched, so the mileage driven from the prepositioned site to the maintenance
shop was comparatively low. These data indicate that 9 percent of the pre-
positioned vehicles would require third-echelon attention before they could be
issued. These vehicles, which had gone on one LT and been in storage for less
than 6 months, had also had a Q inspection after returning from the previous
LT. In the process of this inspection, and as a result of the technical inspection
(T1) after the turn-in of the LT vehicles to the IMG, 36 of 167 (22 percent) re-
quired third-echelon job orders. Two conclusions are possible: the 9 percent
reflects the effects of open storage, or the Q or TI after turn-in was not what
it should have been. Figure 14 shows the nature of the past LT job orders.
Note the large proportion of seals—even after 6 months’ operation.

Seals

(90% power train)

Fig. 14—Distribution of Third-Echelon Job Orders after
LONG THRUST Exercises
N 46

(0 Major-assembly raplacements

Using the data from Table 21—which do not include second-echelon repairs
made on the march—the percentage of vehicles deadlined for second- or third-
echelcn maintenance lies in the range 32+ 5. This value wzs obtained by divid-
ing the total of 216 from Table 21 by the total of vehicles known to have marched
(608) and the maximum assumed to have marched (815).

An exact calculation of the percentage of vehicles requiring either second-
or third-echelon maintenance on or after the marrh could not be made because
the march report did not list the USA numbers of it.e vehicles and complete
identification was not possible. Consequently it was not known whether vehicles
repaired on the march also appeared on the deadline repor«. If all 52 vehicles
presumed repaired on the march (i.e., experiencing deficiencies but able to
complete the march) were not on the deadline reports and therefore not reflected
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TABLE 20

AMG Vehicles Deadlined for Second Echelon
during or after Road March, 15-25 Jul 63

Battalion Trucks
maintenance APC Tonk
detachment® 4-ton l 34-ton I 2'2-ton l 5-ton
1st ] 0 2 2 0
2d 11 1 3 Y 8 9
Artillery 2 0 1 - 1 0
Support 10 0 in ' - -
2F.xcludes 3d Det, which did not submit report.
TABLE 21
AMG Vehicles Deadlined for Second or Third Echelon
during or ofter Road March, 15-25 Jul 63
Bottalion Trucks
maintenance APC Tonk Total
detachment® '4-ton J 3%-ton l 2'3-ton l S-ton
1st > - 20 6 8 -
2d 9 1 6 3 17 13
Artillery 17 1 2 - 1 -
Support 11 21 635 13 - -
Total 39 23 93 22 26 13 216

2 acludes 3d Det, which did not subnit report.
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in Table 21, the percentage of vehicles requiring any form of maintenance on
or after the march can be no larger than 38 :+ 6. This value was obtained by
adding the 52 vehicles to the 216 reported in Table 21 and dividing by the above-
mentioned 608 and 815 vehicles.

Combining the two figures indicates that about one-third of the vehicles
in the original configuration would require some form of maintenance during
the first day when marched from their prepositioned site with no preparatory
maintenance. (At this writing, after BIG LIFT preparation and use and the
introduction of the new maintenance procedure, the vehicles are presumably
in better condition.)

Repair and Dther
overhaul -

Steering geor —
4%

Power train Engine

Seals

Transmission

Engine

a. Wheeled Vehicles, N 127, b. Tracked Vehicles, N 21.

Fig. 15—Distribution of Third-Echelon Maintenance Required after 15-25 Jul 63 AMG Road March

syatem
Instruments and e

hardware

Powsr train
%

Elwctrical
Ay sham

38% | Seols and boots

Engine and
components

Fig. 16—=Distribution of Deficiencies Deadlining Wheeled Vehicles
for Second Echelon after 15-25 Jul 63 AMG Road March

Figure 15 shows the distribution of deficiencies for which vehicles were
sent to third echelon after the road march.

Seals appear to be one of the main failures on wheeled vehicles and quite
probably are the result of the vulnerability of the seal material to long-term
storage.
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The types of second-echelon deficiencies on wheeled vehicles noted during
the march were essentially as shown in Fig. 13. A quite different pattern is
shown by the deadline report, as Fig. 16 illustrates. Most of the deadlined
vehicles were in need of parts, since the march created a demand in excess of
stockage, especially for seals and boots. Apparently most of the brake diffi-
culties were corrected on the march.

UTILIZATION WITH PREPARATORY MAINTENANCE

Data Sources

Exercise LT has been the only source of data on extended usage of pre-
positioned equipment.* Of the eight LT exercises of the equipment, only six
completed the 6-month cycle described earlier. Data from five of these were
obtained and form the basis for the following analysis, which is restricted to
wheeled vehicles, as LT exercised a negligible number of tracked vehicles.

As has been mentioned, every vehicle issued to an LT unit had some
amount of preparatory maintenance because the ample notice of the next usage
of prepositioned equipment permitted the scheduling of extensive preparatory
maintenance not provided for in the maintenance SOP. The results of issue
without preparatory maintenance (see the previous section) strongly indicated
the necessity of this preparation.

It was necessary to rely on entries in vehicle logbooks for most of the
data, The accuracy of these entries is doubtful, but checks were available
to place reasonable limits on accuracy. One LT unit was especially coopera-
tive and a complete maintenance history was obtained, although the accuracy
is questioned by the maintenance group itself.

Extent of Preparatory Maintenance

The preissue maintenance has consisted in the past of a Quarterly In-
spection; a recent change in SOP makes this a Q2 or Semiannual (S) Inspection.
The procedure followed in performing this inspection is prescribed for each
type of vehicle. However, the time spent and the extent to which each item is
checked is largely a matter of availability of time and personnel and of the
condition of the vehicle. Following the prescribed order of inspection, the in-
spector notes deficiencies, which (theoretically) are corrected by the mechanic.
A final inspection is made, and the duration of the Q (or S), in man-hours, is
entered in the vehicle’s logbook. From available data and expert opinion, the
time expended on the Q varies between 4 man-hours and 50 man-hours for
wheeled vehicles, with an average of 16 to 20 man-hours. Since the manpower
required to maintain prepositioned vehicles is greatly influenced by the mag-
nitude of this Q, a determination of the optimum time requirements is essential
to the determination of the manpower requirements. However, this determina-
tion is not possible without <perational data.

*A considerable amount of data was collected as u result of BIG LIFT, the analysis
of which is published in a separate report.
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Analysis of the logbooks showed that the recorded times for these Qs were
closer to the low end of the estimated range because of several factors, not the
least of which may be inaccurate entries in the logbook; there is reason to be-
lieve that in many cases the tabulation of man-hours was estimated rather
than actually accounted for. In several instances the entries were made by a
nonmechanic; for example, one unit preparing tanks for BIG LIFT spent 6 hr
on every S for each tank, all being performed on the same day, indicating en-
tries by persons other than the mechanics. In other instances elapsed time was
recorded but not in terms of man-hours.

The preparation for LT VIII (17 Apr-6 Jun 63) was monitored closely in
an effort to obtain realistic data on the extent of the preissue inspection, The
logbooks of a sample of 121 vehicles were inspected and checked by a calcula-
tion of available man-hours per vehicle. The loghbooks showed an average of
B.2 man-hours per (wheeled) vehicle, as shown in Table 22. In this case the
mechanics were given specific instructions to record man-hours. Where more
than one mechanic worked on a vehicle, the recorded man-hours were multiplied
by the number of mechanics to guard against the possibility that, in spite of in-
structions, elapsed time had been recorded. Figure 17 shows the starting and
completion dates for these Qs.

A calculation of total man-hours available was made in the following man-
ner. Seven to nine mechanics worked during the 30 working days in the period
sampled. The 121 vehicles included in the sample are those prepared by the
maintenance company, which had primary responsibility for the vehicles. In
late May it was realized that all of the vehicles could not be prepared by this
company alone; the other two companies then began giving the vehicles the Q
inspection. However, the sample included only those vehicles prepared by the
seven to nine mechanics in one company. Assuming 8 on-bench hr/day and
nine mechanics, a maximum of 30 x 9 x 8, or 2160, man-hours was available
in the period, and at least 121 vehicles were completely inspected. Some Qs
were in process on 6 June, but, assuming none in process, a maximum of 2160/
121, or 17.9, man-hours was available per Q inspection. However, a trailer
was inspected with each vehicle, adding an average of 3 recorded man-hours.
These 3 man-hours plus the recorded 8.2 man-hours give a total of 11.2 man-
hours, as compared with the maximum possible available, 17.9,

The calculation shows that the recorded data may be off by a factor as
large as 1.6. This value is useful in setting an upper limit on the amount of
preparatory maintenance normally given an LT vehicle. Applying this ratio
to the recorded value for man-hours—8.2—the range for man-hours per Q is
8 to 13 man-hours.

An effort was made to determine how this preissue maintenance varied
with length of storage prior to issue. However, most of the records of the
L&M detachments have been destroyed and complete case histories could not
be compiled. Therefore no significant results were obtained.

Quarterly maintenance performed in the field by LT units was also ex-
amined to determine any effects of storage that might appear after issue and
during subsequent operation. But again both maintenance personnel and pro-
cedures were different and nothing significant was found.
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TABLE 22

IMG Wheeled Vehicles Sampled® for Q Inspections
in Preparation for LONG THRUST ViII

Vehicle Average recorded

time per Q,

Type L Number mon-hours
le=ton 63 8.2
Yeton 13} 7.6
2"z-ton 10 9.1
3-ton h i0.3
Total 121 8.2

BQample from a total of 167 vehicles,

20 T T T T T T T
10 -
- ‘ﬂ'\_r’—l-l_l'] ‘.rrl‘|
o i A i i A ]
19 26 3 10 17 24 31 7
APRIL MAY JUNE
TIME, 30 WORKING DAYS
a. Inspections started
0 T T T T T T T
1 ﬂf‘”ﬂ d
L]
u ' A 1 L J L L ﬁ
19 26 3 10 17 24 3 7
APRIL MAY JUNE

TIME, 30 WORKING DAYS

b. Inspections completed

Fig. 17—Starting and Completion Dates of Q Inspections of
Wheeled Vehicles, 1963

*Work suspended during command post exercise.

7

CONFIDENTIAL



CONFIDENTIAL

Only one set of vehicles went through a cycle of issue to an LT unit, re-
turn to active storage, and issue to another LT unit. Table 23 presents this
data, obtained from vehicle logbooks. Again, and for virtually the same reasons,
conclusions concerning the differencies between durations of Qs could not be

drawn.

TABLE 23

Recorded Durations of Q Inspections on
Prepositioned IMG Wheeled Vehicles

Average recorded

Type of Q° time expended,
man-hours
Preparation for LT I 5.6
On LTIl 7.3
After LT M1 s
Preparation for 1T VIII 8.2

More than 100 Qs in each sample.

Findings of Preissue Inspections

Sixty-two of the preissue inspections for LT VIII were examined in de-
tail. Data were collected from the Form 2404s prepared for the vehicles.
Table 24 shows the type and frequency of the deficiencies found.

The most prevalent item, hardware and canvas, consisted of straps,
covers, tiedowns, latches, hooks, etc.—none of which affect the combat serv-
iceability of the vehicle. None of the engine items noted led to the replacement
of an engine. Oil-level discrepancies, both high and low, accounted for many
of the deficiencies in engines. (Leaky seals did lead to third-echelon replace-
ments—mainly of the seals themselves.) Figure 18 shows a breakdown by
major areas.

Fourteen vehicles in the entire battle group required parts the absence
of which would have disabled the vehicle; ten of these were second-echelon or
organizational-maintenance parts. All the third-echelon parts in the sample
(62 veh) were seals. Figure 19 shows the distribution of all the third-echelon
replacements for the entire battle group of 167 vehicles.

It s~rems, then, that the Q given to LT vehicles was about 8 to 13 man-
hours in magnitude, and most of the deficiencies found as a result of the Q
inspection were nondisabling. In case of a short warning time, the vehicles
should be largely RFI with a maintenance program of proper dimension. Lack-
ing this, the only alternative is concentration on detecting disabling items ex-
clusively and repairing nondisabling items on a time-available basis only.

Reliability of Vehicles Issued after Preparatory Maintenance

Third-echelon repair records were chosen as the data source for calcu-
lating the reliability of vehicles issued after some preparatory maintenance.
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TABLE 24
Maintenonce and Repairs Required on 62 Preissve Q Inspections,
IMG Wheeled Vehicles
Parts
Description® Deficiencies replaced

Instruments and meters 15 12
Accessories 48 1t
Fagine 26 10
Steering 50 8
Clutch 1 0
Brakes 42 10
Generator, starter T 6
Power train 31 8
\oises 0 0
Lamps 26 20
Temperature check 29 1
l.eaks 63 13
lubrication and tires 36 8
Battery 70 16
Battery voltage 1 (V]
Compression [ 4]
Crankcase ventilation 68 3
Radiator 10 6
Pumps, belts, and pulleys 3 1
Valves 1 0
Ignition 10 1
Manifold 0 0
Carburetor 30 11
Exhaust system 9 2
Brakes and wheels 24 8
Hardware and canvas 682 475
Bumpers w 1
Winch 16 3

Total 1360 640

%n same order as in all Army wheeled vehicle manuals.

Accessories

Engine

&
==

Power
train

Steering system

Brake system

Fig. 18—Distribution of Second-Echelon Deficiencics Found
on Preissue Q Inspections for LONG THRUST VIl

62 vehicles, 1360 deficiencies; only three major-item

replacements noted.
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The 90-day criterion discussed earlier involved major-assembly replacement
as the basis for meeting the serviceability standards. Third-echelon informa-
tion was readily available and is kept, by regulation, for at least 1 year. Both
the vehicle logbooks and files of DA form 2407 provided third-echelon data on
LT units. Both sources were checked for three different LT units, and no sig-
nificant discrepancies were found.

. o Power
nhmEring

Seals

Power train

Engine

Fig. 19—Types of Third-Echelon Replacements on 167 Vehicles—
Preissue Q Inspections—L.ONG THRUST Vil
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o

VEHICLES HAVING INITIAL THIRD-ECHELON
MAJOR-ASSEMBLY REPLACEMENT, %

wn

0 1 1 | 1 i 1 —k 1
0 10 2 30 40 50 60 70 80 90
TIME, DAYS SINCED + 3

Fig. 20—Initial-Replacement Experience, Individual LONG THRUST
Units and Average

The length of time before the initial third-echelon major-assembly replace-
ment was used in the measurement of reliability. Figure 20 shows performance

80

CONFIDENTIAL



VEHICLES HAVING FIRST THIRD-ECHELON
MAJOR-ASSEMBLY REPLACEMENT, %

VEHICLES HAVING INITIAL THIRD-ECHELON
MAJOR-ASSEMBLY REPLACEMENT, %

CONFIDENTIAL

33 T Y T T T T T T

25

3 USAREUR
Infontry BGs

15

1 L 1 1
0 10 20 30 40 50 60 70 80 90
TIME, DAYS SINCE | JAN 63

Fig. 21 —Initial-Replacement Experience, Individual Active
Units ond Averoge

35 I T T T i 1 1 i

Infoniry BGs

oy

LT units

1 1 1 1
0 10 20 30 40 50 60 70 80 90
TIME, DAYS

Fig. 22—Average Initial-Replacement Experience,

LONG THRUST vs Active Units
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Transmission
Covar
=

Engine

Clutch

Tronsmission

a. LTs, N 428. b. Typical BGs, N - 206.

Fig. 23—Distribution by Type of All Third-Echelon Job Orders, LONG THRUST
Exercises and Typical Battle Groups
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PREISSUE MAINTENANCE, MAN-HOURS
Fig. 24—Relation between 90-Day Reliability and Extent of

Preissue Maintenance

*Extrapolated from 1-day, 100-mile march, assuming
500 miles /month as the conversion factor.
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for the several LT units. The 90 days of operation of the LT vehicles was
measured from a starting point set at 3 days after the first plane touched down
(D+3), which corresponds to the time when marry-up is practically complete
and the unit is beginning to operate its vehicles. No statistically significant
difference was found between any of the LT units and the average for all. and
for subsequent investigation all LT results were aggregated. The similarity
of this replacement experience is to be expected because all LT samples are
from a homogeneous vehicle population: all were placed in prepositioned stor-
age at the same time and had the same mileage distribution. According to log-
books the vebicles had preparatory Qs of about the same magnitude (between
5.6 and 8.2 man-hours).

In attempting to establish a USAREUR standard, every effort was made to
approach this same homogeneity. A period that included an FTX was selected
for each unit. Operation during the 90 days was compared as closely as pos-
sible to the operation of the LT units. Figure 21 shows that the three battle
groups examined differed very little with respect to replacement-part require-
ments. Inclusion of all the third-echelon repairs would have raised both curves
about 6 or 8 percentage points, since approximately 35 percent of the vehicles
required at least one trip to third echelon in 90 days. Figure 22 indicates
approximate equivalence of the reliability of LT vehicles and those of active
units.

Figure 23 shows distributions by type of all third-echelon job orders for
LT and control units. The incidence of component replacement was slightly
higher in active units, as was seal replacement on the LT vehicles.

The data are presented as evidence 10 indicate that, with respect to the
replacement criterion, vehicles issued to a LT unit after comparatively low-
level preparatory maintenance would probably perform as well as vehicles in
active Seventh Army line units.

90-Day Reliability vs Extent of Preparatory Maintenance

The data from Fig. 21, as well as from the AMG road marches, were
used to calculate first the mean life and then the 90-day reliability of the ve-
hicles. The method of calculation is shown in App B. The values for 90-day
reliability were 1hen plotted against the extent of preparatory maintenance
(see Fig. 24). The LT units averaged 500 miles/month, and the plotted values
reflect this usayge rate.

Figure 24 is an attempt to determine the extent of preparatory maintenance
advisable. Unfortunately only two points are now available, but the results from
BIG LIFT issue after extensive maintenance will yield the third point and make
the determination possible.
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Appendix A

EXTRACTS FROM MAINTENANCE-GROUP SO P!1,12

LOGISTICS

1. PURPOSE
a. ... provides guidance for procurement, marking, storage, niaintenance,
exercise, and issue of TOE equipment for a TOE 17D Armored Division and five at-
tached non-divisional battalions organized under TOEs shown below:
(1) Two Combat Engineer Battalions under TOE 5-35D
(2) Two Artillery Battalions under TOE 6-425D
(3) One Artillery Battalion under TOE 6~415D
and for a TOE 7D Infantry Division and two attached non-divisional battalions organized
under TOEs shown below:
(1) One Armor Battalion under TOE 17-25D
(2) One Truck Battalion (Light) consisting of:
(a) Headquarters and Headquarters Detachment under TOE 55-16D
(b) Three companies under TOE 55~17E
b. When appropriate, the instructions will be expanded to include turn-in of
equipment from TOE units to the Maintenance Group, post-exercise maintenance, and
restorage.
* - * -

3. TYPES OF EQUIPMENT TO BE MAINTAINED

a. The prepositioned equipment includes the following types of major items:

(1) Carrier, personnel, M59

(2) Howitzer, self-propelled, M44 series (155~-mm)

(3) Howitzer, self-propelled, M52 series (105-mm)

(4) Gun, self-propelled, M55 series (8-in. gun)

(5) Recovery vehicle, tank, M88 series

(6) Tank, medium, 90-mm gun, M48A1l series

(7 Truck, cargo, 2'4-ton M34 and M35 series

(8) Truck, cargo, 5-ton, M54 series

(9 Truck, dump, 5-ton, M51 series
(10) Truck, utility ¥;-ton, M38, M38A1l, and M151 series

- * * * *

*

4., WEEKLY SCHEDULES. Weekly schedules will be prepared by each battalion
to show time scheduled for maintenance and exercise of prepositioned equipment. Other
activities such as training and physical conditioning will be included in these schedules.
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< SUPPLY

1. SUPPLY OF PREPOSITIONED EQUIPMENT AND ASSOCIATED SUPPLIES

a. Stockage objectives. All TOE equipment and prescribed loads, with excep-
tion of meical, ordnance small arms, aircraft, ammunition, and crypto equipment, will
be prepositioned and stored by the Maintenance Group. Excepted items will be preposi-
tioned and stored in Seventh Army and COMMZ. depots.

b. Procurement

(1) Initial Issue. Initial issue and delivery of prepositioned TOE equip-
ment and associated supplies are effected by supply control agencies of COMMZ and
Seventh Army. Unit requisitions are not required. Units will requisition components
found short upon receipt of major items.

(2) Equipment prepositioned in depots

(a) Requisitions for small arms will be prepared, omitting the docu-
ment number and signature block, and placed in a suspense file. Upon notification that
weapons will be issued, suspense copies will be completed, entered in the document
register, and processed. Small arms are prepositioned in the general depot adjacent to
unit locations.

(b) Medical equipment and aircraft do not require requisitions. This
equipment will be issued with documentation. (See Maintenance Group OPERATIONS
PLAN and Seventh Army msg AETTR-S 133922, 1961.)

(c) Crypto equipment is stored by the Signal Maintenance Company and
will be issued only to unit crypto custodians of an incoming division. Upon issue, Para
10, Seventh Army Circular 735-30 will apply.

(d) Ammunition. See Maintenance Group OPERATIONS PLAN.

(e) POL Prepositioned as follows:

1. Quantity: 150 miles

2. Vehicle fuel tanks full

3. 5000-gallon tankers, 1200-gallon tankers, and 600-gallon pods
kept full

4. Remainder stored by units in 5-gallon cans

(3) ASL and AOSL. Authorized stockage lists are furnished by Seventh
Army. Stockage levels will not be changed. Use of prepositioned ASL and AOSL stocks
for normal day-to-day maintenance is not authorized.

(4) Replacement issues. By unit requisition on supporting DSU.

2. SUPPLY OF TD EQUIPMENT, REPAIR PARTS, AND CONSUMABLE SUPPLIES

a. Allowances

(1) TD equipment and consumable supply allowances will be as indicated in
appropriate DA Tables of Allowances, Seventh Army Circulars, TD 73-3783, and TD
73-3784, as applicable.

(2) Specirl Authorized Organization Stockage List (AOSL) will be estab-
lished and approved by the appropriate technical service Direct Support Unit (DSU)
prior to stocking.

(3) Prescribed load of Class I and Class V will be maintained on hand for
TD personnel and accounted for in the Bn Installation Property Book (C-1).

b. Procurement. Units will requisition and retain only those items required
to perform their mission. See letter, Hzadquarters Seventh Army, AETGD-PS, subject:
Maintenance of Prepositioned Equipment, 22 Jan 62, for listing of DSUs,

c. Funding. Consumer credits for procurement of general engineer supplies,
allied POL products, and Self-Service Supply Center are allocated by Seventh Army.
Further distribution will be announced by letter from this headquarters. Credits for
support of units stationed in France are allocated to COMMZ. The Commander of the
Trains Maintenance Battalion will coordinate use of these credits.

- * * * *
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PROPERTY ACCOUNTABILITY

1. ACCOUNTING FOR PREPOSITIONED EQUIPMENT AND ASSOCIATED

SUPPLIES

a. Property Records. Property records will be maintained in accordance with
AR 735-35, USAREUR Cir 735-35, and Seventh Army Cir 735-30.

b. ASL and AOSL will be entered and maintained in visible files in accordance
with Seventh Army Supply Manual.

c. Stock Fund (Depot) Owned Property. The quantity of depot-owned property
will be indicated by a pencil entry in the item description block on the appropriate prop-

erty book page.

2. ACCOUNTING FOR TD EQUIPMENT, REPAIR PARTS, AND CONSUMABLE
SUPPLIES

a. Property Records. Each Maintenance Battalion Commander will establish
onc installation property book for all units under his jurisdiction. He will hand receipt
the property to users. TD property will consist of equipment normally issued on a per-

individual basis, i.e., weapons, gas masks, etc.
b. Special AOSL. Upon approval of the DSU, special AOSLs will be entered

and maintained in visible book files.

3. INVENTORIES. Inventories will be accomplished in accordance with AR
735-35. Property Book Officers (PBOs) will accept unopened containers, whether
packed by depot, manufacturer, or unit personnel, if they meet the criteria established
by para 6q, AR 735-11. Containers packed by unit personnel will have a packing list
and a certificate affixed to the outside of the container indicating unit designation, con-~
tents, date of packing, and signature of PBO,

UTILIZATION OF PREPOSITIONED EQUIPMENT

1. VEHICLES. A limited number of prepositioned vehicles may be removed from
storage and utilized for administrative purposes. Vehicles may be rotated from storage.
Complete “Q” services will be made prior to placing vehicles back into storage.

2. TOOL SETS AND RELATED EQUIPMENT. This equipment may be used as re-
quired for the maintenance of prepositioned equipment. Only those items actually util-
ized for this purpose will be removed from depot pack. When equipment is no longer
required, it will be cleaned, preserved, repacked, and returned to storage.

STORAGE AND MAINTENANCE

* * - * *

2. STORAGE

a. Except as modified in the TABs to this annex, all equipment will be stored
in depot pack configuration. Five percent of depot packed equipment will be inspected
each calendar quarter for evidence of in-storage deterioration. Whenever deterioration
is detected, all like equipment will be opened, serviced as required, and returned tc
depot pack.
b. In-Storage Segregation. Equipment will be stacked by TOE company and
battery. Where space permits, further segregation by platoon and section is desirable.
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Organization of warehouses will facilitate outloading of equipment in accordance with

unit loading plans. Diagrams of each storage warehouse, showing the location of equip-
ment stored therein, will be prepared and maintained by subordinate units of the Main-
tenance Group. Depot packs containing quantities greater than the allowance for one
company will be stored separately within warehouses. Sensitive items such as binoculars
will be appropriately secured.

3. MARKING

a. Company, section, and platoon stacks will be identified with unit designa-
tions. Each box or crate will be legibly stenciled to show nomenclature and quantity of
contents,

b. Bumper numbers of unit vehicles designated to transport containers will be
stenciled on each container,

c¢. OEM boxes will be marked with vehicle type and unit bumper numbers.

d. Packing lists. Containers for sets, chests, kits, and OEM will have a
packing list affixed to the outer surface listing all contents of the container. Packing
list will be certified by unit property book officers.

e. Tool sets. Appropriate items of organization tool sets will be permanently
installed on maintenance vehicles.

f. ASL and AOSLs. ASL and AOSL items will be recorded on visible files
and stowed in parts trucks. Parts which exceed transport capability of unit parts and
maintenance vehicles will be placed in warehouse storage. Outside storage is author-
ized for those larger repair parts which are packed in all-weather containers.

g. OEM machine guns. OEM machine guns will be placed in VCI pack and
stored in the general depot adjacent to unit kasernes. Authority for this storage is
Memorandum for Record, Headquarters, Fourth Logistical Command, 24 Nov 1961,
signed: Chezarek.

4. MAINTENANCE. See letter, Headquarters, Seventh Army, AETGD-PS, sub-
ject: Maintenance of Prepositioned Equipment, 22 Jan 1962, and TM 38-750.

a. Standards. See Seventh Army Circulars 750-5 and 750-7.

b. Inspections. Maintenance surveillance inspections are conducted by Head-
quarters, Seventh Army Support Command. Schedule of inspections is announced
periodically by letter from that headquarters. This headquarters will conduct such in-
formal inspections as are found consistent with availability of time and personnel.

RECEIPT OF A DIVISION OR TASK FORCE

1. GENERAL

a. This annex provides standardized procedures for the receipt of a division
or separate task force. It includes guidance for the reception of incoming troops, com-
mand of incoming troops, Maintenance Group activities prior to and after the arrival of
a division or task force, and procedures for the issue and return to storage of preposi-

tioned equipment.
b. The OPERATIONS PLAN of the Maintenance Group, which is classified and

issued separately, contains detailed guidance pertaining to receipt of a division or task
force deployed from CONUS.

2. DEPLOYMENT

a. Advance Party. The conditions under which a division or task force is or-
dered from CONUS to Europe will dictate the requirement for and composition of an
advance party. If an advance party is required, a suggested composition 18 included in
the Maintenance Group’s OPERATIONS PLAN.
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b. Task organization. A task organization and arrival sequence for the divi-
sion or task force are included in the OPERATIONS PLAN. Organic division combat
support and service units will be scheduled to arrive early so they will be available to
support the remainder of the division upon arrival.

c. Non-organic support. Orders, directives, and plans of higher headquarters
will indicate the extent of technical service support to be provided and the location of
this support based on the size of the unit deployed.

3. COMMAND OF INCOMING TROOPS. The Commanding General, Seventh US
Army Support Command, will exercise command of incoming troops until the division
or separate task force is assigned to a Seventh US Army tactical headquarters., Seventh
Army Support Command will exercise operational control through the Maintenance
Group until issue of prepositioned equipment 1s complete and units have moved to pre-
designated dispersal areas.

4. MAINTENANCE GROUP ACTIVITIES PRIOR TO ARRIVAL OF TROOPS

a. The Maintenance Group will accomplish the following, within time available
to them, prior to the arrival of incoming troops:
(1) Submit ration requests
(2) Orient Maintenance Group personnel
(3) Establish bivouac, to include mess, maintenance, and latrine areas
(4) Load vehicular OEM and TOE equipment
(5) Mount radio sets and antennas in wheeled vehicles
(6) Move vehicles and equipment to dispersal areas
(7) Pick up bulk POL
(8) Top-off vehicle fuel tanks and replenish POL basic load
(9) Position tank and artillery OEM beside vehicles in dispersal areas
(10) Pick up prepositioned weapons
(11) Pick up prepositioned ammunition
(12) Pick up prepositioned medical supplies from depot

b. Bivouac areas. The commander of each Maintenance Group subordinate
battalion will previously have selected an appropriate dispersal area and made arrange-
ments for its use. The commander of the Maintenance Group will insure that each offi-
cer and key non-commissioned officer has made a detailed reconnaissance of dispersal
and bivouac areas selected, including routes thereto, so that operations can be executed
at any time. Additional reconnaissance musi be made to allow for changes in personnel
within the Maintenance Group, adverse weather conditions, and seasonal changes.

c. Movement to bivouac areas. Upon being alerted that a division or separate
task force has been ordered from CONUS, the Maintenance Group will prepare the pre-
selected bivouac areas, to include erection of TOE tents, preparation of mess, main-
tenance, and latrine areas. Within the time available, the Maintenance Group will move
vehicles and equipment to the preselected areas. In the event this cannot be accom-
plished in the time available, the Maintenance Group will request assistance from the
incoming troops, or their advance party, if such a party is provided. In accordance
with the Maintenance Group’s subordinate units loading plans, equipment will be loaded
on vehicle by personnel of the Maintenance Group. Movement to preselected areas will
be controlled and will be at least by company-size units. Road clearances will be ob-
tained and march orders issued by Headquarters, Maintenance Group.

5. RECEPTION OF TROOPS

a. Arrival Airfield Control Group (ACG). Upon notification of the arrival of
a division or task force, an Arrival Airfield Control Group will be established. This
group will coordinate the unloading of troops from aircraft and the rapid loading and
dispatch of incoming troops by truck, bus, or train to their unit dispersal areas. The
ACG will make special arrangements to expedite the dispatch of appropriate com-
manders and their key staff officerws.
- * *- » -
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c. Reception. Incoming troops will be met by the senior officer present with
the ACG. This officer will brief troops prior to deplaning. The briefing will be short
and consist of a welcome and those items which are critical, such as safe driving prac~
tices, USARF.I'R curfew, conduct and relationships with German civilians, etc. Troops
will be issued a box lunch and beverage. The incoming troops will then be loaded on
buses or trucks. Their accompanied baggage will be placed on trucks by the baggage
detail. Thc guides from the maintenance unit on whose equipment the troops will marry-
up will then move the troops to their predesignated areas.

- *® * - »

d. Transportation for incoming troops. Bus, truck, or rail transportation
will be provided incoming troops by Transportation Corps units. The ACG coordinates
placement, loading, and dispatch of transportation provided.

e, Movement to dispersal area. Incoming troops will be moved to the pre~
designated dispersal areas as follows:

(1) Troops whose equipment is prepositioned in Kaiserslautern will be
transported direct to their dispersal areas.

(2) Troops whose equipment is prepositioned at Pirmasens and Germers-
heim will be moved to close-in dispersal areas.

* - * * *

(4) Incoming troops from the division engineer, ordnance, signal, and
quartermaster battalions will be transported direct to close-in assembly area or to the
kasernes in which their equipment is prepositioned for marry-up and to start normal
support for the division or separate task force.

($) Troops whose equipment is prepositioned in Mannheim will be trans-
ported direct'y to their assigned dispersal staging areas.

(6) Troops whose equipment is prepositioned in Karlsruhe will be moved
to assigned dispersal staging areas.

1. Arrival at dispersal areas. Upon arrival at predesignated dispersal areas,
or the kasernes indicated ahove, the officer in charge of each arriving company-size
unit will be informed of the location of his mess area, maintenance area, latrine area,
and TOE equipment. If all vehicles and equipment have not yet arrived at the dispersal
area, ho will be informed of the expected time of arrival of the remainder of his equip-
ment. If personnel from the incoming company are required to assist the Maintenance
Group in movement of vehicles and equipment to the dispersal area, the incoming com-
pany commander will be advised of this requirement. The incoming company commander
will insure that action has been initiated to have his designated representative inventory
and sign for all prepositioned equipment. Incoming troops will immediately establish
their bivouac and begin deprocessing equipment.

6. MAINTENANCE GROUP ACTIVITIES AFTER ARRIVAL OF TROOPS

a. After arrival of troops, the Maintenance Group will accomplish the following
to the extent possible, considering time and personnel available:
(1) Move remainder of vehicles and equipment to dispersal areas assisted
as necessary by troops which have just arrived.
(2) Draw remainder of equipment from depots where it has been preposi-
tioned, assisted as necessary by troops which have arrived.
(3) Issue equipment.
(4) Assist in deprocessing equipment and in stowing ammunition in tanks
and artillery vehicles.
(5) Assist in combat loading of all vehicles.
(6) Estimate completion time of deprocessing and combat loading and re-
quest road clearance for march to dispersal areas.
(7) As each battalion or separate company completes loading and move-
ment to dispersal area, the Maintenance Group S-3 will be informed.
(8) Assist the troops just arrived to the maximum extent possible.
(9) Provide guides to accompany units to dispersal areas.
(16) Keep Commanding General, Seventh Army Support Command, informed
as to status of marry-up operations and time cach major unit of the division closes in
their dispersal area.
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7. LOADING PLANS

To facilitate issue and loading of equipment, basic loading plans will be prepared
by subordinate Maintenance Group units for cach company-size unit of the division. These
loading plans will be filed in a loose-leaf binder, and will be based on the loading of TOE
vehicles with boxed equipment and supplies. The first page of the plan will consist of a
list which shows each vehicle in the company, its unit bumper number, and assignment
within the company. The second page of the plan will list those containers which require
special handling, such as OEM for tanks and boxes of ammunition. Succeeding pages will
consist of lists of vehicles and the containers which they transfer.

8. DEPARTURE OF TROOPS

a. General. In the event a task force, or other major portion of a division, is
deployed from CONUS to Europe on a mobility exercise, the procedures outlined below
will apply for redeployment, -

bh. Turn-in of equipment. See para 9, below.

c¢. Departure Airfield Control Group. A Departure Airfield Control Greovn
(DACG) will be established at the departurc airfield. This group will coordinate out-
loading of departing troops with MATS traffic control and vommanders of iroop units.
The DACG will be organized similar to the Arrival Airfield Control Group. The com-
mander of the troop unit will marshal troops, baggage, and TAT equipment into flight
serials in bivouac areas per instructions from the DACG. Transportation units will
move flight serials to the departure airfield to arrive four hours prior to the FTD for
each airplane. The troop unit commander will appoint a serial commander for each
flight, Loading of baggage and TAT equipment will be accomplished by personnel of
the DACG. Troops will board aircraft upon call from MATS ‘raffic control under super-
vision of the DACG. The DACG will maintain a status chari on all flights and will inform
this headquarters of any deviations from schedules greater than fifteen minutes.

* » - L *

9. PROCEDURES FOR INVENTORY, ISSU'E, TURN-IN, and RESTORAGE OF
EQUIPMENT

a. General. The procedures outlined below provide guidance to the Mainte-
nance Group for issue, inventory, turn-in, and restorage of supplies and equipment to
an incoming division or separate task force. Information pertaining to the location of
technical service depots, schedules for pick up of ammunition, prepositioned weapons,
and medical supplies is contained in the classified OPERATIONS PLAN for the Main-
tenance Group. Procedures for maintenance, exercise, and storage of equipment are
included in Annex B (Logistics) to this SOP. Plans and SOPs developed by subordinate
units of the Maintenance Group must provide for accurate and timely inventory of
equipment by property hook officers, fast issue of equipment, effective re-boxing,
turn-in, and restorage procedures. Sufficient time must be provided in plans and orders
for the using division or task force to properly clean and reprocess all equipment for
storage prior to their departure to CONUS.

b. Inventory and issue of equipment and supplies. Inventories conducted by
incoming property book officers will be accomplished as expeditiously as possible.

The maintenance Group will maintain complete suspense hand receipt files to facilitate
issue of TOE property. These hand receipts will be prepared in duplicate and will pro-
vide for issue of equipment at company level for battalions, and at section and platoon
level for separate companies. The duplicate copies of hand receipts will be furnished
to the incoming unit commander or his authorized representative, who will inventory
the property. Upon completion of the inventory, both copies of the hand receipts will
be signed. The incoming unit commander will retain the duplicate copy, and the Main-
tenance Group property book officer will retain the other, until the incoming property
book officer accomplishes the prescribed certificate on page 1 of the property book and
enters his unit designation on each page of the hook (see AR 735-35).

(1) Deprocessing of equipment. All equipment will be deprocessed by in-
coming troops. The Maintenance Group will provide necessary cleaning and preserving
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supplies such as solvent, wire brushes, preservative oil, and rags to incoming troops.
Care must be used in opening hoxes and crates as these containers will be utilized for
repacking equipment and returning it to prepositioned storage. The Maintenance Group
will retain custody of containers and other supplies required for placing equipment back
in storage if the incoming troops are involved in an cxercise-type operation.

(2) Loading equipment. Equipment will be loaded on vehicles as specified
in the Maintenance Group loading plans and the Group's OPERATIONS PLAN.

(3) Class I Supplies

(a) Prescribed loads are maintained on hand by the Maintenance Group
in accordance with Seventh US Army directives. Upon arrival, incoming troops will be
issued their authorized load of “C” rations by the Maintenance Group. These preposi-
tioned rations will be opened and consumed only under those conditions specified in (b)
helow. Ration requests will be submitted to the local Class I ECP bo Maintenance Group
Property Book officers as follows:
1. Strength: TOE strength of incoming units.

When submitted: Seven days prior to arrival of main body.
. Period covered: First ten days, inclusive. after arrival of

143

main body.

(b) In the event a division or portion thercof is deployed under emergency
conditions which preclude compliance with the above, ration requests will be submitted
immediately upon receipt of the warning order. Under these conditions, consumption of
the prepositioned prescribed load is authorized.

(4) Class II and IV Supplies. Prescribed loads of ASL and AOSL items
are maintained by the Maintenance Group. Small oirdnance items are prepositioned in
spare parts cabinets mounted on unit maintenance trucks or in the ordnance battalions®
spare parts vans. Prepositioned stocks of these items are not used for current main-
tenance by the Maintenance Group. Incoming units will draw required replacement ASL
and AOSL items from the appropriate DSU when required. The administrative portion
of appropriate orders and plans indicate the location of supporting DSUs. Initially, in-
coming units will use items from prepositioned ASL and AOSL stocks. The incoming
units organic DSU will utilize the nearest transceiver station to transmit requirements
to Seventh Army Stock Control Center,.

(5) Class Il Supplies. The entire prescribed load (150 milcs) of Class I
supplies will be prepositioned by the Maintenance Group. Gasoline will be stored in
accordance with Seventh Army Circular 700-7,

(a) Initial supply. Initially, the incoming unit will use the prescribed
load of Class III.

(b) Resupply. Resupply of Class I will be effected according to the
incoming units SOP and the administrative portion of higher headquarters orders and
plans,

(6) Class V Supplies.* Class V items are prepositioned in depots as indi-
cated in the Maintenance Group OPERATIONS Pl AN. Detailed schedules for pick up
of ammunition, by units, are aiso included in this plan. The Maintenance Group will
maintain suspense documentatior. to effect rapid issue. This documentation will pro-
vide for the timely separate drawing of authorized basic loads for battalions and separate
companies in two parts as follows:

(a) Ammunition carried in armored vehicles.

(b) Ammunition to be carried in unit trains. If the incoming troops
are to participate in an exercise-type operation, their unit trains will be loaded last.
This will permit use of ammunition trucks for the transportation of troops and equip-
ment such as OEM for tanks and artillery.

(7) Weapons. Weapons for incoming troops are prepositioned in depots as
shown in the Maintenance Group OPERATIONS PLAN. These depots maintain identity
by sub-unit “mark-for” numbers., The Maintenance Group will maintain requisitions,

*“present authorization is for 5 days of supply to support the prepositioned divi-
sfon at SB 38-26 rates. This quantity is not sufficient to support all the basic load re-
quirements for the prepositioned divisions.” (Seventh Army Ordnance Officer comment,
May 1964.)
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DA Form 1546, in a suspense file for these items and, time permitting, will pick up the
weapons from the depot and issue them to incoming unit property book officers.

(8) Medical supplies. These supplies are maintained in a depot as indicated
in the Maintenance Group OPERATIONS PLAN. Unit identity is provided for by sub-unit
“mark-for” numbers. Equipment for a division, or any portion thereof, will be issued
to the Maintenance Group when requested for further issue to the incoming unit. Medical
equipment is maintained and rotated as required by the depot.

(9) Army aircraft. Aircraft authorized the division under TOE 17D or TOE
7D are not prepositioned or maintained by the Maintenance Group. These aircraft are
retained under Seventh US Army control for issue to the incoming division or task force
on call. (Reference: Seventh US Army Message AETTROS 133902, 1961.)

(10) Crypto equipment. This equipment is stored, maintained, and accounted
for as shown in the Maintenance Group OPERATIONS PLAN. Procedures for issue of
crypto equipment to incoming troops are also included in this plan.

- * * * *

c. Turn-in and restorage of supplies and equipment. In the event that the in-
coming division or separate task force is involved in an exercise-type operation which
requires return of equipment to prepositioned storage, the following procedures apply:

(1) Joint inventory of all supplies and equipment will be conducted by the
outgoing property book officers and the Maintenance Group property book officers.

(2) Equipment and supplies unaccounted for will be placed on report of
survey by the using unit property book officer. This officer will prepare necessary
requisitions for all shortages, to include prescribed and hasic loads.

(3) Specific responsibilities of outgoing unit and Maintenance Group per-
sonnel are as follows:

(a) Outgoing units:

1. Thoroughly clean, preserve, and otherwise reprocess all equip-
ment for storage, under guidance of Maintenance Group.
2. Perform “Q" maintenance service on vehicles.
3. Perform monthly service on signal, chemical, engineer, and
quartermaster equipment. .

4. Perform PE on Army aircraft.

5. VCI pack tank and artillery cannons, crew=-served weapons, and
all small arms.

6. Repack ammunition and return to appropriate depot.

7. Repack and restore all equipment with assistance of Mainte-
nance Group.

(b) Maintcenance Group:

1. Request surveillance inspection from Seventh Army.

2. Provide required cleaning, preserving, and packing supplies
and material to outgoing units.

3. Advise and assist outgoing units to maximum extent possible to
preclude unnecessarily delaying their departure.
4. Insure that all equipment has been properly processed for
storage, Assistance in inspection of equipment for storage should be requested from
appropriate technical service units.

5. Accept unit property books upon completion of joint inventories
and relief from responsibility action.

6. Take necessary follow-up action on requisitions submitted for
shortages.

7. Turn in excess supplies and equipment.
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Appendix B

COMPUTATION OF 90-DAY RELIABILITY

According to the exponential failure law, items fail at a rate proportional
to the number of survivors. As a result the fraction F(t) surviving at a time ¢

is given b
g Y Froy-e=t ? (B1)

where e = 2.7183. .., and 6 is the mean life of the item. This law covers a

wide variety of items subject to failure.
If items fail according to this law, and if only the first n failures are
observed, then the mean life 6 is given approximately®® by the expression

o l{ll N IR AT (B2)
u

where t; is the time at which the ith failure occurred, and N is the total number

of items at time zero.
Based on data acquired from the LT exercises and the infantry battle groups,

Eq B2 has been used to estimate vehicle mean life, interpreting “failure” to
mean requirement for the first third-echelon major-assembly replacement.
The results are given in Table Bl.

TABLE B1

Meon Lives of Vehicles in LONG THRUST Exercise
and Infantry Battle Groups

Vehicles
Date source g Y4eton P4ton Siton Weighted
average
Time to initial foilure, © days
LT 261 370 260 340 285
Infantry BGs 266 361 192 399 ot

BFirst time third-echelon major-assembly replacement is required.

The niileage and mission for both sets of units were similar during the
observed time period. Therefore the values can be compared directly. Table
B2 shows the mileage traveled by the LT vehicles under study. No differences
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TABLE B2

Mileage Driven by Units in o
LONG THRUST Exercise

Distaonce traveled

Vehicle in 90 days, miles
fe=ton 16001700
Yi-ton 1200-1300
M yeton 11001200
J-ton 500-600

TABLE B3

Percentage of Vehicles Requiring No Major-Assembly

Replacement in 90 Days’ Operation

Vehicles
St !4-ton 3-ton 2%-ton S-ton Weiptsxd
average
Reliability, %
LT N 8 71 50 3
Infantry BGs | 8 63 80 T2

-
"

VEHICLES HAVIHG NITIAL VSHRD-ECHELON
BAJOR-ASSEWBLY REPLACEMENMT,

1 L L 1 1 ' 1 1

10 0 30 d0 50 &0 0 B0 B0
TIME, DAYS

ig. Bl—Comparison of Model with LONG THRUST Data

96



between these and any of the values for like vehicles in Table Bl are statistically
significant.

As explained in the body of this report, vehicle reliability in this study is
measured principally {n terms of the percentage of vehicles requiring no third-
echelon major-assembly replacement for 90 days. This percentage is called
the “90-day reliability.” Given the vehicle mean life 6, the 90-day reliability
F (90), can be calculated from Eq B1:

F(90) o= (90 M) (B3)

The values for 90-day reliability of the prepositioned (LT) and control
(infantry battle groups) vehicles are shown in Table B3.

Figure Bl is presented as evidence of the close fit obtained by using Eq Bl
to approximate the actual date.
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Appendix C

DERIVATION OF MOS PRODUCTIVE TIME

In order to compare productivity of the maintenance groups with work-
performance standards, a utilization of personnel index (UPI) was devised to
permit numerical comparison. The index is defined as the ratio of the esti-
mated workload per year* in man-hours to the estimated man-hour availability.
A similar operation on existing work measurement standards gave the control
limits. The index base in 1.00; i.e., workload equals availability of man-hours.

Man-hour availability was computed in several ways. SR 310-30-15, C2%’
uses a 12-hr day, 30 days/month, as the wartime work unit. Of the 360 hr/war
month, only 47 percent, or 168 hr, is MOS productive availability. In peacetime
the prescribed work period is 9 hr/day, 24 days/month, or a total of 216 hr.
Application of the above percentage to the 216 hr gives an estimate of MOS
productive time of 102 hr/month,

By actual observation, duty time per week is 5 days at 9 hr and ' day at
4 hr, or a total of 49 hr. Nonproduciive time per weeXk is 5 hr for meals, 4 for
inspection and police, 4 for training, 5 average for leave, 2 for other military
duty and sick call, and 5 for administrative time, drawing tools and parts, and
record keeping, for a total of 25 hr. Deducting this total from the 49 hr of duty
time gives 24 hr/week available MOS productive time. Using an averayge of 4%
weeks/month, the estimate becomes 104 hr/month. Spot-check observations
during Q inspections indicated the productive time might be as low as 95 hr/
month because of standbys, record keeping, make-ready, etc.

The 47th Ord Gp computed productive time as slightly less than 25 hr/
week, or a monthly total of 106 man-hours. For the purpose of analysis the
figure of 105 man-hours/month or 1260 man-.iours/year has been used as the
measure of MOS availability.

*Taken on a yearly basis because of the fluctuations in the workload during the year.
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Appendix D

EXTRACTS FROM TECHNICAL BULLETINS

EXTRACT FROM TB 9-299/1!3

v e B £ B

3. LEVELS OF PROTECTION

Processing described in this bulletin consists of three levels of protection in-
cluding combat loading as prescribed in a through d below.

a. Level A. Maximum processing for domestic or overseas shipment, includ-
ing storage in excess of 90 days from date of processing (periodic care and preservation
during storage required).

b. Level B. Preservation and packaging requirements specified for this level
are intended to provide adequate protection for domestic or overseas shipment (deck
loading excluded) and which may involve storage outside of buildings for a combined
total of approximately 90 days. When conditions of shipment or storage other than those
described above are encountered, the level B requirements herein may be modified by
responsible technical activities to the extent necessary to provide adequate protection.

c. Level C. Minimum processing for immediate domestic use shipments, from
supply. source to the first receiving activity. This level may conform to supplier’s
commercial practice when such practice meets the requirements of this level.

4. STORAGE CLASSIFICATIONS

Storage as used herein refers to the placing of vehicles in a warehouse, build-
ing, covered structure, or in an open area; and is classified as prescribed in a through

j below.

a. Class A, Dormant Storage. Dormant storage includes all processed ve-
hicles in storage which have been provided with protection against the entry of snow
and rain by means of sealing, covering, or placing in shelters or buildings (dehumidified
and non-dehumidified). Vehicles in dormant storage are not operated or exercised be-
tween specified reprocessing cycles.

b. Class Al, Outside of Buildings. Vehicles in Class Al are protected by tap-
ing, spraying with strippable compounds, and affixing of engine compartment closures,
when specified, in accordance with applicable vehicle processing instructions. (To be
inspected each 30 days or after abnormal weather)

c. Class A2, Sheltered. Vehicles in Class A2 are protected by buildings (non-
dehumidified), shelters, vehicle-affixed devices, or closures of structural character-
istics, designed to afford protection from the elements. (To be inspected within 180 days)

d. Class A3, Dehumidified, Structural. Vehicles in Class A3 are protected by
structures in which the atmosphere is maintained at a relative humidity of 40 percent
or less by means of mechanical dehumidifying.devices. Dehumidified (DH) record check
is required. (To be inspected with 360 days)

e. Class A4, Dehumidified, Nonstructural. Vehicles in Class A4 are protected
by complete or partial sealing of the vehicle and by means of mechanical or static de-
humidification of each vehicle, singly or in a series, maintaining a controlled atmosphere
withiu vehicle interior areas not exceeding 40 percent relative humidity. (Inspect in

30 days)

f. Class B, Activ. Storage. Active storage includes all vehicles which have
been provided with basic protection as defined in a above, and for which certain processing

99



requirements are replaced or supplemented by specific periodic exercising by means
of operating vehicle power plant or by remote source power. (Inspect as in correspond-
ing classes of Class A)

g. Class Bl, Outside of Buildings. Vehicles in Class Bl are protected as spe-
cified in b above, except what specified vehicle components are exercised by means of
operating vehicle power plant or by remote source power as required.

h. Class B2, Sheltered. Vehicles in Class B2 are protected as specified in ¢
above, except that specified vehicle components are exercised by means of operating

vehicle power plant or by remote source power as required.
i. Class B3, Dehumidified, Structural. Vehicles. in Class B3 are protected as

specified in d above, except that spe)aﬁed vehicle components are exercised by means
of operating vehicle power plant or by remote source power as required.

j. Class B4. Dehumidified, Nonstructural. Vehicles in Class B4 are pro-
tected as specified in e above, except that specilied vehicle components are exercised
by means of operating vehicle power plant or by remote source power as required.

EXTRACT FROM TB 9-300-1/11¢*'1

E3 5 * %

2b. Condition-reservation Code 1 Serviceable—suitable for immediate unlimited
use.
Condition-reservation Code 2 Serviceable—suitable for immediate limited use.
Condition-reservation Code 3 Serviceable—suitable for use after minor pro-
cessing or repair and/or addition of missing attachments or components.

Lo ” " * L]

6. Frequency of Exercising

Critical or highly finished interior surfaces of vehicles and their components
are subject to deterioration when mechanisms are not in use. To insure that vehicle
components in storage remain in a serviceable condition, it is necessary that exercising
be accomplished after inspections are ompleted and immediately prior to vehicle re-
processing. Exercising is performed for the purpose of distributing preservatives or
lubricants over critical surfaces that normally would be accomplished by vehicle operation.

Exercising Intervals

Al A2 A3 A4 Bl B2 B3 B4
Method 1 180dys 180dys AsReq AsReq N/A 15dys 360dys N/A
(Unit Exer-
cising)
Method 1I NA NA NA NA 7 dys 7 dys 7drs 7dys
(External
Power Ex-
ercise)

*This document and TB 9-300-2/1 contain the same definitions as TB 9-299/1.

1+TB 9-300-2/1, “Wheeled Vehicles,” gives substantially the same information
except Bl, 360 days with Method II; E2, 180 days with Method I, and 360 days with
Method 1II; B3 and B4 as inspection indicates.
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CONFIDENTIAL

Appendix E

EXTRACT FROM V CORPS COMMENTS

The Commanding General, V Corps, in comments dated 25 Mar 64, stated

the following:
2 S 3 % 3

The proposed study of the type and quantity of materiel to be prepositioned for
the division slices is considered essential to the successful application of the concept
of prepositioning. However, it is not believed to be in the best interests of ihe Seventh
Army mission to delay necessary improvements in the present concept application until
the study is concluded. This headquarters believes that the following three suggestions
are of such value as to merit the immediate modification of the prepositioned stocks
and parts system. The study to be undertaken can then evaluate these changes as
existent in the applied concept:

(1) Prepositioned repair parts should be for those major items of equipment that
are not compatible with equipment currently in use within units of Seventh Army. Re-
pair parts for major items of equipment such as the M60 tank and the M113 personnel
carrier should be stocked at Seventh Army depots in quantities to allow for quick issue
to prepositioned custodial units. This system is currently in etfect in CONUS to sup-
port STRAC and is a proven concept. This allows for continuous turn over of repair
parts and does away with normal deterioration.

(2) The XM28 (light system) Davy Crockett should be replaced by the XM29
(heavy duty) Davy Crockett in order to provide a system that can be supported with test
and handling equipment, trainers and the ancillary equipment that is available and com-
patible with the supply system. Also, test and handling gear and trainers for nuclear
delivery and emplacement units should be prepositioned.

(3) Technical publications must be maintained in a current status to include post-
ing of all changes. The Maintenance Group should establish a library that encompasses
all publications that are pertinent to the equipment supported and in sufficient copies
to provide technical librarijes to units upon arrival. This procedure is preferable to
providing the CONUS based units with the publications and changes and carrying them
as TAT.
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CONFIDENTIAL

Appendix f
EXTRACT FROM SEVENTH ARMY COMMENTS

HEADQUARTERS, SEVENTH ARMY
APO 46, US FORCES

The Deputy Adjutant General, in comments cated 15 August 1964, stated:

2. (U) This paper is considered to be a valuable reference document for planning
future prepositioning operations, and Seventh Army concurs generally with the findings
as applicable to the period under study. As noted in the study, however, the status of
prepositioning in Seventh Army has changed in many respects since the inception of Op-
eration BIG LIFT, and action has already been taken on some of the conclusions. The
remainder are under current study.
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